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Prelace 


The majority of computer books currently available fall into two main 
categories—either programming manuals or, alternatively, games hand¬ 
books with pre-worked listings. 

This book is designed to bridge the gap by presenting a variety of 
brainteasers to stimulate the imagination and give an opportunity to devise 
original programs which put the computer through its paces. 

The book is in three main sections. 

PUZZLES 

No attempt has been made to place the puzzles in any order of 
difficulty—either mathematically or programwise. None of the problems 
require any advanced knowledge of mathematics, and they are all well 
within the power of your Commodore. 

PROGRAMS 

This section contains an explanation of the puzzles, together with sug¬ 
gested program listings. No answers are given here, as this section is 
mainly intended to steer you in the right direction should you get stuck. 

Provided that you have adopted the right method, many of the prob¬ 
lems take a short time for the computer to solve, or at least produce 
some indication that things are proceeding along the right track. So if 
something positive hasn’t happened in the time that it takes to make 
a pot of tea, it might well be that you have a bug in your program, 
or have chosen the wrong approach. 

All the programs listed are in BASIC, with no machine code, so the 
programs will be easy to understand and run on your Commodore. 

It should be stated at the outset that the programs listed are only sug¬ 
gestions. There may well be other means of approach and you should 
feel free to experiment, especially in the use of color, sound, and high- 
resolution graphics. 


SOLUTIONS 

We hope you will need to refer to this section only to confirm that 
you have arrived at the correct solution! 
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PUZZLES 



1 Hymn Numbers 


The other Sunday, the hymn numbers on the board appeared as shown. 
It caught my eye because I saw that all the digits were different. I then 
noticed that the second hymn number was twice the first, and the third 
was equal to the first two added together. 



This made me wonder if there were any other sets of numbers, all 
different, that could be formed into 3 three-digit numbers with this curious 
property. 
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2 Extra Homework 


Young Jamie was in a mischievous mood, and had succeeded in ex¬ 
asperating his teacher all afternoon. Consequently, he received an extra 
piece of homework intended to direct his energies in a more academic 
direction. 

He was given the following four numbers and he had to find the largest 
number that can be divided into each of these numbers and that will, 
in every case, leave the same remainder. 

1731 

5363 

7179 

9903 

Jamie thought the task would be easy but he was soon to find it more 
difficult than he had imagined. 

What number was he after? 
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3 Crossnumber 1 



Across 









4 Phone Number 


Professor Otto Hex, the well-known mathematician recently moved 
to a new house. 

“I have trouble remembering our new phone number,” remarked his 
wife one morning. “Yesterday, the doctor’s receptionist asked me for 
it, and although I knew the prefix hadn’t changed I couldn’t tell her the 
last four digits.” 

“It’s quite easy,” replied Professor Hex. “Just remember to add the 
cube of Susan’s age to the cube of Billy’s age, and there you are! Or 
alternatively, you could add the cube of Lucy’s age to the cube of Ronnie’s 
age, and you would still end up with our phone number. In fact, it’s 
the smallest number that is equal to the sum of two cubes in two dif¬ 
ferent ways.” 

As all of the Hex children are of different ages, can you discover what 
the Professor’s phone number is? 
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5 Maximum Capacity 


The students of our local technical college were engaged in making 
small containers from ten-inch-square sheets of tinplate. 

As shown in the diagram, they were required to cut from the tinplate 
the four square corner pieces. The metal was then to be bent up along 
the lines indicated by the dots, and the edges soldered so as to make 
small open-topped tanks. 
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Of course, if the size of the corner pieces were very small, then the 
resulting tank would resemble a shallow tray and, conversely, if they 
were large—approaching five inches along each side—then the tank would 
be tall and thin. In neither case would the capacity of the tank be at 
a maximum. 

What size corner pieces should the students cut from the tinplate if 
they require the volume of the tank to be as large as possible? 
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6 The Gilberts and 
the Sullivans 


Mr. Gilbert’s age is the same as his son’s age with the digits reversed. 
One year ago, Mr. Gilbert was twice as old as his son. 

The Sullivans have three children, all different ages. The sum of the 
squares of Alan’s age and Bob’s age is five times the square of Cathy’s age. 

How old is Mr. Gilbert and his son and how old are the three Sullivan 
children? 


7 Stamps 


Janet is in charge of the office stamps. One day she has to stick stamps 
on a package in the amount of $4.00. She finds that although she has 
lots of stamps, the only denominations she has are 20-cent and 15-cent. 

In how many different ways can she combine the stamps to make 
up the required amount? 
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8 Perfect Squares 


Jamie had been learning all about squares at school. “I’ve just noticed,” 
he said to his father, “that if you take the number of our house, 48, 
and add 1 to it you get 49 which is a square number—the square of 
7. Also if you take half of 48 and add 1 to that, you get 25 which is 
also a square number—in this case the square of 5.” 

“And are there any more numbers with this property?” inquired his 
father. 

“Well, 48 is the smallest,” said Jamie. 

“I’ll tell you what,” replied Jamie’s father, “if you can tell me another 
three numbers with this property, the smallest ones possible, I’ll double 
your allowance!” 

Jamie retired to his room with a pencil and paper. I’m afraid that 
he failed to get his allowance increased. 

Could you have helped him find the next three numbers in the series? 
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9 Dance Tickets 


The Christmas production of The Nutcracker by the Civic Ballet Com¬ 
pany was again enthusiastically received. Old Mr. Beasley, the high-school 
math teacher, was in charge of the box-office on the night I attended, 
and I asked him how the ticket sales were going. 

“Well, it’s an odd thing,” he replied. “We have sold 500 tickets for 
tonight’s performance, and we have taken in exactly $2,000.” 

During the first intermission, I could see that they had sold the most 
seats in the center orchestra and the least seats in the balcony, although 
the numbers in the center orchestra and the mezzanine were almost the 
same. 

The prices for the seats were as follows: 

Center Orchestra $4.60 

Mezzanine $3.90 

Balcony $3.10 

How many of each were sold? 
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10 The Cube of the Aztecs 


The archaeological world was astounded recently by the findings of 
two of their most prominent members, Dr. Diggett and Dr. Trowell. 

After months of painstaking searching in the forests of Mexico, they 
at last found the legendary Great Cube of the Aztecs. 

This massive cube, erected thousands of years ago, was built with a 
number of small cubes of solid granite. 

The large cube rests on a square courtyard paved with a single layer 
of identical small cubes and there is exactly the same number of cubes 
in the courtyard as there is in the Great Cube. 

Dr. Diggett estimates that there are about a million small blocks com¬ 
bined in the Great Cube and the courtyard, but how many are there 
exactly? 
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11 Sarah’s Number 


Last week while we were out sailing on the Henderson’s yacht, Julie, 
Ken, Liz, Morris and Naomi were trying to remember Sarah’s phone 
number. 

They all agreed on the prefix, but none of them could remember ex¬ 
actly the last four digits. They came up with these statements: 


Julie: 

There is a 9 in it. 

Ken: 

It is definitely higher than 5000. 

Liz: 

It is palindromic; it reads the same forwards as 


backwards. 

Morris: 

The number is even. 

Naomi: 

It has a digital root of 9*. 


On arriving home, I looked up the phone number and found that 
they were all correct except for one. Had I known who was wrong, I 
could have discovered the number. 

What was Sarah’s number, and who made the incorrect statement? 

*The digital root of a number is obtained by adding together the digits 
until a single digit remains, e.g. the digital root of 8765 is: 

— 26 = 2 + 6 = 8 
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12 Encyclopedia 


The other day I noticed that my daughters had put the encyclopedia 
in the bookcase in a rather sloppy fashion with the volumes all out of 
order. 

As you can see, the nine books, numbered 1 to 9, were placed on 
the shelves so that five volumes were on the top shelf and the remaining 
four were on the shelf below. Apart from volume 3, which was as shown, 
I forget the exact positions of the other books. 



When I scolded them for being so untidy, they smiled sweetly and 
assured me that this arrangement was quite deliberate. “You see,” said 
the eldest (and craftiest), “if you look at the numbers, you will see that 
we have arranged the books so that the number formed by the volumes 
on the top shelf is twice the number formed by the remaining four.” 

On checking, I found that she was correct. 

How were the books arranged? 
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13 Jim and Joe 


Jim and Joe had pooled their savings to buy a little shop in a pros¬ 
perous area of town. They agreed that the shop would open six days 
a week and that they would take turns managing the shop; Jim on Mon¬ 
days, Wednesdays and Fridays, and Joe on Tuesdays, Thursdays and 
Saturdays. Sundays the shop would remain closed. 

Soon after the store opened, a smooth-talking salesman managed to 
sell the two shopkeepers a number of Marie Antoinette costume dolls. 
Unfortunately, due to a fault in the manufacture, the heads of the dolls 
persisted in becoming detached, and unsurprisingly, they remained 
unsold—even at the give-away price of $1.00. 

This situation was the cause of many minor disagreements, as one 
of the men thought that the dolls’ prices should be increased by 10% 
to make up the lost profit, whereas the other insisted that the price should 
be reduced by 10% to try to clear the stock. 

Accordingly, on the first of March, which happened to be a Mon¬ 
day, Jim altered the price tags by 10% according to his plan. The follow¬ 
ing day, Joe, realizing what had been done, readjusted the new price, 
also by 10%, although, of course, in the opposite way to his partner. 
Subsequently, on each of the following days these adjustments continued 
to be made, each time by 10%. 

Now, the cumulative effect of this repeated increase and decrease in 
price was a gradual overall decrease in the price of the dolls, so that 
one day in August the selling price was found to have fallen, for the 
first time, below 50 cents. 

Assuming that each price alteration was carried out to the exact frac¬ 
tion of a penny, which of the men insisted on the increase, and which 
on the decrease? 
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14 Count Your Change 


The other morning I stopped by my local bank to cash a check. Shortly 
afterwards I bought a newspaper for 20 cents and, on counting the money 
left in my pocket, I discovered that I had twice the amount of money 
that I drew on the check. 

As I had no money at all when I left home, I realized that the teller 
at the bank must have mistakenly transposed the amount of dollars for 
cents, and cents for dollars, when cashing my check. 

What was the amount of my check? 


15 A Collection of Primes 


In this remarkable cryptarithm, which was devised in the 1940s by 
Joseph Ellis Trevor of Cornell University, all the digits (*) are prime. 


* * * 

* * x 
* * * * 

* * * * o 

* * * * * 


Can you write a simple program and, using only the digits 2, 3, 5 
and 7, find the missing numbers? 
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16 Lucky Seven 


One of the booths at our summer carnival was attracting some atten¬ 
tion. Called Lucky Seven, it was the simplest of games, requiring only 
nine wooden disks, plain on one side and numbered on the other with 
a number from 1 to 9. The only other requirement was that the person 
in charge should be quick at mental arithmetic! 

The nine disks were placed face down on a table and were mixed up. 
For a payment of 10 cents, you could pick up four of the disks at ran¬ 
dom, which were then turned over to reveal the digits painted on the 
reverse. The person in charge would then arrange these four disks to 
form a four-digit number. If this number was divisible by seven then 
you lost your 10 cents. If, however, it was impossible for a multiple of 
seven to be formed, then you would win a one dollar bill. 

The booth was soon surrounded by local wags eager to try their luck. 
“Obviously,” reasoned one fellow, “only one number in every seven is 
divisible by seven, so all the other six are winners. You can hardly lose!” 

Others, more wary, observed that for each four digits chosen the 
operator could form any one of 24 possible four-digit numbers, and it 
was only necessary for one of these to be divisible by seven in order 
to lose. Another person was also heard to comment that the supervisor 
of the booth was at present on vacation from MIT where he studied 
mathematics, so there must be a catch somewhere. 

Well, is there? How would you assess the odds against winning this 
game? (Of course, such tricks as inverting the 6 or 9 are not allowed!) 



16 



17 Tables 


At Pitts Academy, the instructors teach more than one subject. For 
example, Mr. Adam Chisell teaches both mathematics and woodwork¬ 
ing and, as a result, it is not surprising that sometimes the classes get 
a bit confused. 

Recently, the boys in the sophomore class were given the following 
instructions for constructing three different-sized tables for the school 
library. 

1. The middle-sized table is to have a top that is 14 square feet larger 
than the smallest, and 14 square feet smaller than the largest. 

2. Each table top is to be perfectly square. 

3. Each is to measure an exact number of inches along each side. 

Can you help the boys decide on the dimensions of the tables? 
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18 The Professor’s 
Railway Ticket 


One day last week, Professor Otto Hex was travelling by train from 
his home in the suburbs to his office at the Institute of Advanced 
Mathematics in the city. On this particular day the train was delayed 
(a not uncommon occurrence) and Professor Hex was idly toying with 
his ticket when he noticed that the machine that printed the serial number 
must have been misaligned, because the figures appeared thus: 

6 3 4 2 

Being of a mathematical turn of mind, the Professor realized that this 
number could be interpreted as 6 to the power 3, multiplied by 4 to the 
power 2. He quickly worked this out as equalling 3456, which, of course, 
is not the same as 6342 - the original number. 

Professor Hex then tried to determine if there is a four-digit number 
which, if misaligned and evaluated as above, would be equal to that 
number, had it been printed correctly. 

Before his train reached the city, he found one such number. What 
is the number? 
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19 Raise the Flag! 


The ladies sewing circle at St. Joseph’s church was asked to make a 
new flag for the local Red Cross chapter. 

The flag is to measure 7 feet by 9 feet and the director asked that 
the area of the red cross be equal to the area of the white background. 
How wide should the ladies make the arms of the cross? 


20 Diggett and Trowell 


The world-famous archaeological team of Dr. Diggett and Dr. Trowel] 
recently returned from another expedition with details of their latest amaz¬ 
ing discovery. 

A photograph taken of the intrepid duo shows them standing beside 
another Great Cube. This remarkable object, which is shown towering 
almost 100 feet high, consists of a solid cube of stone blocks. Each of 
the blocks is exactly one foot along the side, and laid around the base 
of the cube is a square courtyard, made with identical one foot blocks. 
It has been calculated that there are exactly twice the number of blocks 
in the courtyard as there are in the Great Cube itself. 

How many blocks altogether? 
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21 Jumbles 


Young Jamie was playing with his pocket calculator and happened 
to discover that if he multiplied 21 by 87 the answer, 1827, consisted 
of the same four digits, though differently arranged. 

This made him wonder how many other sets of such numbers exist, 
so, being a brainy lad, he set to work and soon came up with a pro¬ 
gram which he was able to try out on the school computer the next day. 

How many other sets of numbers are there? 

Remember that the product should consist of 2 two-digit numbers 
multiplied together, and in each case all four digits should be different. 


I 
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22 Keeping Up With 
the Joneses 


Ever since the Joneses moved to Poplar Avenue there has been a 
constant battle in the one-upmanship stakes. The latest addition to their 
household was a magnificent circular swimming pool, and sure enough, 
it was not long before their neighbors, the Smiths, drew up plans for 
a pool of their own. 



The pool that they chose was in the shape of two intersecting circles, 
and they had hoped to have a much larger pool but, due to a town zoning 
law, they discovered that the Joneses swimming pool, with its diameter 
of 25 feet, has the maximum permitted surface area. 

If each of the circular sections has a diameter of 18 feet, how far apart 
should the centers be? 
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23 Piggy Banks 


You will no doubt be pleased to learn that Joe and Jim eventually 
managed to sell all of their Marie Antoinette dolls. Since that unfor¬ 
tunate episode, trade has improved somewhat and they are now doing 
a brisk business with a line of attractive china piggy banks. 



“In fact,” said Joe, “this crateful should sell for a total of $201.60.” 
However, when unpacking the crate, two of the pigs slipped from his 
hands and were broken. 

“Never mind,” said Jim, “if we charge an extra 8 cents per pig we’ll 
still take in the same amount.” 

How many pigs were in the crate? 
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24 Perfect Numbers 


Young Jamie had been busy working on his pocket calculator once 
again. 

“Look Dad, if I take the number 6 and find all its factors (except 
itself) I get 1, 2, and 3—because all of those numbers will divide exactly 
into 6. Now, if I add 1, 2, and 3, I also get 6.” 

“That’s right,” replied Jamie’s father, “6 is what is known as a ‘perfect’ 
number. Try the same thing with 28.” 

There was a pause, then Jamie said, “I get factors of 1, 2, 4, 7, and 
14, so that’s.. .yes, you’re right, Dad—they add up to 28, so 28 must 
also be a perfect number. Are there any more?” 

“Well, Jamie, there are actually only 20 or so “perfect’ numbers known, 
and I bet you can’t find the next highest perfect number before I finish 
reading the paper.” 

Jamie resumed his task with his calculator, while his father returned 
to the Sunday papers with the happy thought that he would have time 
to finish them without interruption. 

What is the next highest perfect number? 
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25 A Tale of Scheherazade 


And it so happened that after many weeks travelling in the desert, 
the handsome prince came to the castle of the sorcerer Kalabar to free 
the fair princess imprisoned in the dungeon. Before he had reached even 
the outermost wall of the castle he was set upon by the guards and 
brought before the evil sorcerer. 

“So, you would free the princess! Then you must undertake the Trial 
of the Golden Goblets,” and so saying Kalabar took the prince to a large 
circular table on which stood 13 golden goblets. 

“See before you the 13 goblets; 12 of them contain the finest wine— 
but the thirteenth contains also a drop of a most deadly poison.” 



“You must choose a goblet, remove it from the circle and drink the 
wine. Then, counting clockwise, count until you reach the thirteenth 
goblet which again you remove and drink; 12 times you must do this 
until but one golden goblet remains. This / shall drink. If you have chosen 
well, then you may take the princess and go free, for I will die. Other¬ 
wise, within the hour it will be you that will perish in inconceivable 
agony!” 
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Now it so happened that the princess knew that as “K” stood for 
Kalabar, so the goblet marked “K” held the poison, and this much she 
was able to whisper to the prince. 

Which goblet should he choose first if he is to rescue the princess? 


26 Memorial Day Picnic 


On Memorial Day the Lions Club sponsored a trip to Frog Hollow 
Island. It was one of those rare occurrences when the weather proved 
equal to the occasion; consequently, the excursion was very popular and 
attracted 100 passengers. The cost of the ferry tickets was: 

Adults $3.00 

Senior Citizens $2.00 

Children $ .50 

By a strange coincidence the total amount taken was exactly $100 and 
one of the groups present could be said to be “square.” 

How many adults, how many senior citizens and how many children 
went on the trip? 
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27 Professor Hex 
in Los Angeles 


Professor Hex was in Los Angeles at a recent convention of mathemati¬ 
cians. One evening during his stay he was dining with fellow guests, Pro¬ 
fessors Bumble and Browze. 

“I’ve just noticed,” said Professor Hex, “that there is an easy way for 
me to remember my room number. I am in room 3025, and I find that 
if I add the floor number, 30, to the room number, 25,1 get 55, which 
is the square root of 3025. So you see there is no way I can forget my 
room number.” 



“That’s curious,” replied Professor Bumble. “I was thinking just yester¬ 
day that I too have an easy way to remember my room number. I am 
in room 1233 which is the same as 12 2 + 33 2 .” 

“What a coincidence,” interjected Professor Browze. “I too have 
discovered an easy method for remembering my room number: 4913 
is the cube of 17—the sum of its digits.” 

Due to a surfeit of wine, the three professors were later seen leaving 
the dining room in a rather unsteady state. None of them was able to 
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recall his own room number, although they all remembered the methods 
by which their numbers could be found. 

Unfortunately, none of the methods gives a unique four-digit solu¬ 
tion so before finding their correct rooms, they all had to make extra 
visits, the consequence of which is better imagined than described. 

Which other rooms did they each visit? 




There was a sensation recently at Pitts Academy when it was discovered 
that there had been a midnight raid on Chuckie Chunk’s room and a 
large box of fudge, sent to him by his Aunt Polly, was stolen. 

No amount of threats could reveal the culprit, but certain boys, namely 
Beedle, DeVere, Farrer, Heeley, Lowell, Nanson, OToole and Strutt 
were unable to account for their whereabouts at the relevant time. 

An anonymous note was later found, and in heavily disguised writing 
it read: 

The other night, when all were fast asleep 
Down the dimly lit hall, I saw a figure creep. 

To tell on fellow pupil is not my game. 

But, if you take the letters of his name. 

And, with numbers, substitute for letters there, 

He is the one that gives the largest square. 

Who dunnit? 
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29 Crossnumber 2 



Across 

Down 

1. A 

1. A 

4. (B/2) 3 

2. D 

6. B 

3. D 2 

7. C 

4. C 2 

9. (A + C)/2 

5. A 2 

10. (A+10) 2 

8. C reversed 


28 













30 Round Trip 


Ashfleld, Buckland and Conway are three villages, each connected 
by three straight roads, all an exact number of miles, but all of a dif¬ 
ferent length. The area bounded by these roads is exactly 180 square 
miles, although none of the angles formed by the roads is a right angle. 

One morning I cycled from Ashfield to Buckland where I stopped 
for lunch. My intention was to cycle on to Conway and then complete 
the round trip back to Ashfield. After cycling for some time, I stopped 
for tea shortly before reaching Conway, and discovered that the distance 
I had travelled since lunch was equal to the morning’s total divided by 
a half. 

How much farther must I travel to complete my intended journey? 


31 Jamie and His Calculator 


I saw my young friend Jamie again the other day, and, as usual, he 
was busy working out a problem on his pocket calculator. 

“Look,” he said, “if I add together 1 + 2 + 3 + 4 + 5 + 6 + 7 
+ 8 I get a total of 36 which is a perfect square.” 

Having announced this amazing fact, he again lapsed into silence, 
punctuated only by the clicking of the calculator keyboard. After a while 
he looked up and announced: 

“If I continue with this series, adding together all the integers up to 
and including 49, then I arrive at 1225 which is also a perfect square.” 

He showed me the display on the calculator, and I agreed that 1225 
is indeed equal to 35 squared. 

“I bet you can’t tell me the next number in this series,” I challenged 
him, confident that his trigger finger would tire long before he had com¬ 
pleted the task. 

What is the next value? 
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32 Salaries 


I’m happy to report that Jim and Joe’s business is now flourishing. 
In fact, things look so good that they can pay themselves a regular, if 
modest, salary. 

“I propose,” said Jim, “that commencing today, we should each receive 
the sum of $3,000 per annum, with an annual raise of $500 for the next 
five years.” 

“Actually,” replied Joe, “I would be quite happy with a raise of just 
$200, payable semi-annually.” 

Jim was quick to accept this, and it was only later that he began to 
wonder if Joe had made the better deal. 

Who will receive the larger sum in five years? 
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33 The Spy’s the Limit 


Colonel Popovski of the KGB was at his desk, intently studying the 
documents that had fallen into his hands. The British agent that he had 
hoped to catch had managed to escape, but left behind were a number 
of coded messages. Popovski was certain that they were in a simple 
transposition code, but he had no idea what the code was. All he knew 
was that a valuable package was due to be delivered from the West, 
and it was imperative that it should be intercepted. 

In fact, all four documents are in different codes—three of them are 
perfectly innocent, but the fourth contains the secret message. 

Can you decipher the messages, and find the information that Col¬ 
onel Popovski wanted? 
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34 An 


Game 


i 


For this game you will need a standard chessboard, two dice and a 
supply of counters or markers. 

First of all, throw the two dice and note the numbers. This represents 
the throw for the game and the dice are not re-thrown. Now, starting 
at the bottom left of the chessboard, and counting this square as “one,” 
count off the number shown by the first die, moving across the bottom 
row of the board, from left to right. Use a button or coin as a marker. 
When the first number thrown is reached, place a counter on this square, 
and continue counting, only this time using the number on the other 
die. Once again place a counter to mark the square on which you land. 
If you reach the end of the row, then move up on to the second line 
and continue—this time moving from right to left. 

You then continue up the board by counting again the number of 
the first die, then the second—always alternating the two numbers. For 
example, if there was a 5 on the first die and a 3 on the second, the 
count would run 5,3,5,3,5,3,5,.. .and so on. Each time that you land 
remember to put down a counter so you will leave a trail of counters 
showing the squares on which you have landed. 
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Now, when you arrive at the top left-hand square, without interrupt¬ 
ing the sequence of counting, you turn and continue down the left-hand 
column of the board and you proceed by going up and down the board 
until you finally reach (or pass over) the top right-hand square. However, 
on this second (up and down) stage, although you continue to place 
counters on the vacant squares where you land, if you land on a square 
that already has a counter on it, you must remove that counter from 
the board (i.e. that square now remains vacant). 

The total number of counters remaining on the board represents the 
score for that particular throw of dice. 

That, then is how to play this odd game. 

Which dice throw results in the lowest score? 

Which dice throw results in the highest score? 

Which two throws produce an identical final arrangement of counters 
that form an almost perfect “enlarged” checkered pattern? 



35 More Stamps 


Remember Janet, the girl in charge of the stamps? One afternoon last 
week she returned from the post office where she had been buying some 
more stamps. 

“I have spent exactly $2.00 and the stamps are in three 
denominations—12 cents, 14 cents and 17 cents.” 

“How many altogether?” asked her boss. 

Janet told him but after making a few calculations he replied, “You 
still haven’t given me enough information.” 

“Don’t worry,” said Janet, “Here are the details on this piece of paper.” 
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Unfortunately, by the time he came to enter the details in the ledger 
a part of the paper had somehow been tom off. However, he checked 
his calculations and was soon able to fill in the missing figures. What 
were they? 
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36 Marbles 


Young Jamie was reorganizing his collection of marbles. His collec¬ 
tion was housed in a number of wooden boxes, with an equal number 
of marbles in each box. 

Yesterday he was fortunate enough to swap his stamp collection for 
an additional 534 marbles. This more than doubled his collection, so 
he made himself another seven boxes. 

With his collection now distributed evenly among the boxes, there are 
15 marbles fewer per box. 

What is the total number of marbles in his collection? 


37 Square Inches 

An inch, multiplied by an inch, is a square inch. In the following 
cryptarithm, however, if digits are substituted for letters then the square 
of INCH also ends with the same four digits. 

What is the value of INCH? 


INCH 

_ INCH 

***** 

***** 0 
***** o 0 
*****000 
* * * * INCH 
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38 Flight of the Bumblebee 


A beehive stands at the end of a straight one-mile-long wall on a coun¬ 
try estate. Growing along the base of the wall are some clover plants. 
The first plant is one foot from the hive entrance. The distance between 
the first plant and the second plant is three feet, between the second 
and third is five feet, and so on. In other words, the distance increases 
by two feet between each successive plant. 

A bee starts from the hive, flies to the first plant, collects the pollen, 
and then returns to the hive. It then flies to the second plant, collects 
the pollen and returns to the hive. It repeats this procedure at each plant 
until the last flower has been visited and the pollen returned to the hive. 

What is the total distance that the bee flies during its work? 


39 Another Discovery 


The world press was buzzing with rumor prior to the latest dispatch 
from Drs. Diggett and Trowell. After weeks of silence, news of their 
latest find was beginning to reach the civilized world from deep in the 
vast wastes of the Sahara Desert. 

“Another cube?” queried one reporter. 

“A pyramid?” speculated another. 

But in fact it turned out to be balls. Four to be exact, carved from 
solid rock and buried under the sands of the Sahara for centuries. Now, 
they were at last revealed to an astonished world. The diameters of all 
four totalled exactly 58 feet, and it was found that the volume of the 
largest was exactly equal to the volumes of the other three combined. 

If all the stone balls were an exact number of feet in diameter, how 
big were they? 
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40 Mrs. Hex Goes to Market 


In these days of ever-increasing prices, Mrs. Hex finds that each week 
her grocery money buys fewer and fewer items. 

On her return from the supermarket, she finds that she has as many 
pennies as she had dollars, and half as many dollars as she had pennies. 
She also has only half the amount that she started out with. 

How much money did Mrs. Hex have when she went to the 
supermarket? 
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41 The Monkey and 
The Coconuts 


Here is a well-known puzzle that is ideally suited to solution by com¬ 
puter. See if you can “crack the nut!” 

On a desert island were five castaways. They had collected a pile of 
coconuts which they agreed to divide into equal shares the following 
day. That night the first man awoke and, fearing that he might be cheated 
out of some of his coconuts, decided to take his share while the other 
men were asleep. He went over to the pile of nuts and divided them 
into five equal shares. After this division, there was one coconut left 
over, so he gave it to a passing monkey. After hiding his share, he piled 
the remaining nuts back into one heap and then returned to sleep. 

Presently the second man woke up. He had the same idea and, like 
the first man, he too had one nut left over after dividing the pile of nuts 
into five. He gave the extra one to the monkey and, after hiding his 
share, returned to sleep. 

As the night progressed, the remaining three men, each in turn, car¬ 
ried out exactly the same procedure. 

The next morning they all awoke and succeeded in dividing the re¬ 
maining coconuts equally among themselves. 

Can you discover: 

1. What is the smallest number of coconuts that were originally 
collected? 

2. If, when making this final division, there was still one left over 
for the monkey, how many would there have been in the original 
pile? 
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42 Two Families 


I bumped into Joe the other day at the golf club. 

“How old are your kids now?” I inquired. 

It was probably optimistic of me to expect a straight answer from 
Joe so it was no surprise when he replied: 

“If you add together the squares of the ages of my two children, and 
then add the square of my wife’s age, you get the square of my age.” 

“Oddly enough,” I replied, “if you add the squares of my two kids’ 
ages to the square of my wife’s age, you get the square of my age. Not 
only that, but the sum of our ages is exactly one hundred.” 

“Now that’s incredible!” said Joe. “That’s the sum of our ages, too!” 

How old are the members of both families? 


43 Friendly Numbers 


Young Jamie has continued working on his calculator and has found 
a curious property of the number 220. 

He first added together all the factors of this number as shown: 

1 + 2 + 4 + 5 + 10 + 11 + 20 + 22 + 44 + 55 + 110 = 284 

He then repeated the procedure with 284. The result was: 

1 + 2 + 4 + 71 + 142 = 220 

Having returned to the original number, he decided to call 220 and 
284 friendly numbers because of this curious property they shared. 

This set him wondering: are there other pairs of numbers that can 
be regarded as friendly ? 
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44 The Hexes Tour England 


The railway from Eastleigh to West Wittering passes through some 
magnificent countryside and consequently is especially popular with 
American tourists. Dr. and Mrs. Hex, vacationing in Great Britain, in¬ 
cluded the journey on their itinerary. While Mrs. Hex enjoyed the scenery, 
Dr. Hex collected the following data: 

The train departed from Eastleigh and on arriving at Puddlecombe 
exactly one third of the passengers got off and another 16 got on. 

The next stop was at Norton-under-the-Hill where one fifth of the 
passengers got off and 76 got on. 

At Middleton Hardy one tenth of the passengers got off and half as 
many got on as got off at Puddlecombe. 

At Chesford one third got off and as many got on as got off at Norton- 
under-the-Hill. 

At Burberry Halt no one got off but 28 passengers got on. 

On arriving at West Wittering, Mrs. Hex commented that exactly one 
fifth of the passengers were wearing sun-hats. 

What was the smallest number of passengers that could have set off 
from Eastleigh? 
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45 Lead Soldiers 

There is a very popular club at Pitts Academy for boys interested in 
trading lead soldiers. Towards the end of one particular meeting, some 
of the boys were discussing their collections. 

“You should see my collection at home,” said one. “I keep them in 
a cabinet with thirteen drawers-each drawer contains the same number 
of soldiers-and they are arranged so that there are as many soldiers 
to a row as there are rows.” 

“Not only that, but if I were to add just one more soldier to my col¬ 
lection, I could arrange the whole collection as a large square.” Then 
he added, “in fact, my collection is so good that I can see no point in 
belonging to this club at all!” 

There was a stunned silence as he left the room, until one of the others 
said, “pay no attention to him-he’s a liar!” 

How did he know? 


46 Computer 

Professor Otto Hex, of the Institute of Advanced Mathematics, was 
recently amusing himself with one of the computers when he discovered 

the square root of COMPUTER. 

Before you accuse me of inaccurate reporting, let me explain. What 
the professor had done, was to substitute the letters of the word COM¬ 
PUTER for numbers, and then find the square root of this number. 
Then by re-substituting letters for the digits in his result, he obtained 
a familiar English word. 

I ought to add that the word you are after has all of its letters dif¬ 
ferent and, of course, contains only letters which appear in the word 
COMPUTER. 

As is usual with all letter-for-digits puzzles of this type, each letter 
stands for a different digit, and the same letter stands for the same digit 
throughout. 
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47 Chuck-a-Luck 

Chuck-a-Luck is the name of a popular dice game which used to be 
found at many fairgrounds. On the table were marked the numbers 1, 
2, 3, 4, 5, and 6. Players were invited to bet money on one of these 
numbers and then three dice were thrown. 

If any of the dice should show the number on which you bet then 
you would get your bet back plus an equal amount. If two of the dice 
showed the number then you would get your money back plus twice 
the amount, and if your number appeared on all three then you would 
get your bet plus three times the amount. The odds against winning would 
seem favorable. The chance of any number showing on one die is 1 in 
6, so with three dice the chances must by 3 in 6. This would indicate 
that it is an even money bet, with an added advantage to the player when 
his number is shown on more than one die. 

But is this the case? How would you rate the odds? 


48 More Marbles 

Since I last saw Jamie, he had again increased his marble collection 
but, like most schoolboy crazes, his interest in them is diminishing He 
is now saving hard to buy his own microcomputer and has decided to 
sell off his collection to raise funds. He is selling them ten marbles to 
a bag for 10 cents a bag. 

By luck (or by diligent work on his calculator), this division leaves 
him with a remainder of nine marbles which just happen to be the pride 
of his collection and he is keeping them as a souvenir. 

In fact, the number of marbles in his collection is such that if he sold 
them in lots of 10, 9, 8, 7, 6, 5, 4, 3, or 2 there would be, respectively, 
9, 8, 7, 6, .5, 4, 3, 2 and 1 marbles left over after the division. 

I understand that he needs another $50 to buy his computer, and if 
he manages to sell all his marbles, he will be well on the way to reaching 
this target. 

How much does he hope to make? 
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49 Cannon-Balls 


An old puzzle concerns the piling of cannon-balls into square pyramids. 
It is said that at the battle of Austerlitz, the commander of the Russian 
army gave orders that all the cannon-balls should be piled into square 
pyramids, such that the number of balls in each pyramid should also 
be a perfect square. 

At first it was suggested that this could be achieved by laying them 
out singly, until it was pointed out that a single ball could not be piled 
into a pyramid. 

How large were the piles? 


50 Fanner Watkins 
and the Devil 


Old-timers in Vermont say that if the Devil pays a visit, he can be 
driven away by asking him a question that he cannot answer. 

It happened once that the Devil, intent on mischief, strolled up the 
dirt road next to Farmer Watkins’ land, and he chanced to find the farmer 
bringing his cow to pasture. 

“Good day,” said the Devil, leaning on the fence. 

“Yup,” replied Farmer Watkins. 

“Your pasture there is the strangest shape I ever saw,” the Devil said 
with a sneer. 

“Yup,” said the farmer. “My great granddad first plowed it that way. 
Two hundred yards across, and it’s a perfect circle. Only one like it I 
ever saw.” 
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“Ha,” said the Devil, “you never saw one like it because it’s ridiculous. 
It’s completely impractical.” 

“So it’s practical you’re talking about,” said Farmer WatkiiW, as he 
reached the pasture gate and began tugging at the latch. “If you studied 
a bit, you’d know that, for its length, a circular fence will enclose the 
largest area of land.” 

“Maybe so, it’s still impractical.” 

“And think on this,” the farmer continued, “and tell me about prac¬ 
tical. When I mow, I just drive the tractor in circles till I get to the mid¬ 
dle. Square fields got corners. Hard to mow.” 

“Well...” said the Devil, searching his nimble mind for a cutting retort. 

“And here’s another thing,” Farmer Watkins said. “I can tie Phyllis— 
she’s my cow here—to the fence so as she can graze exactly half the area 
of the field.” 

“Ha,” said the Devil, thinking he had trapped the farmer at last, “and 
how long does the rope have to be so the cow can do that?” 

“You think you got all the answers,” Farmer Watkins said. “You tell 
me!” 

Whereupon the Devil, unable to answer, fled and was never seen again 
along that dusty road. 

Assuming that the cow can reach just to the end of the tether, how 
long was the rope? 
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Programming Tips 


VARIABLES 

The names of variables are usually single letters, but occasionally com¬ 
binations of letters, or letters and digits are used. For example, 

30 SCORE = 0 

40 G2 = 4.7 

might be typical program lines. 

ANGLES 

As the Commodore machines calculate in radians rather than degrees, 
the listings are written using the radian as the unit of angular measure. 
Angles can be converted as follows: 

To convert from degrees to radians multiply by x/180. 

To convert from radians to degrees multply by I 8 O/ 71 -. 

Also, the two programs involving trigonometry use cos' 1 in the analysis. 
Since this function isn’t available on you r machine, but tan' 1 is, the iden¬ 
tity cos~‘(x) = 7 t /2 - tan _1 (x/V1 — x 2 ) is used to convert from cos' 1 
to tan' 1 . 

STRINGS AND SUBSTRINGS 

Strings are sliced using the form: 

B$ = MID$(A$,2,3) 

which puts into BS the characters from A$(2) to A$(4). In addition, some 
of the programs use the command: 

B$ = MID$(A$,1,5) or B$ = LEFT$(A$,5) 

which would put into B$ all characters from the beginning of string A$ 
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up to and including A$(5). Similarly, the command 
B$ = MID$(A$,3) 

would include all characters from A$(3) to the end of the string. This 
is useful where the length of A$ might vary and B$ = RIGHT$(A$,5) 
might give an incorrect answer. 

Note also that the STR$ function produces a string with a blank as 
the first character; this is eliminated with A$ = MID$(A$,2). 

ACCURACY 

How accurate is your computer? As a test, try out this command: 

IF 3 t 3 = 27 THEN PRINT “HOORAY” 

Did it pass the test? It shouldn’t have, so what went wrong? Try this: 
PRINT 3 t 3 

As this gives a result of 27, why did the computer reject this value in 
the IF/THEN statement? Now try: 

PRINT 3 t 3 - 27 

Instead of the expected result of zero you get 1.49011612E —08. This 
gives us a clue to what has been happening. 

As the computer uses a logarithmic function in the evaluating powers, 
it has given a result of 

27.0000000149011612 

Although the spurious decimal value is not displayed, it is still held in 
the computer’s internal memory and will influence any IF/THEN 
decisions. 

A useful trick is to cut off these erroneous decimal places by putting 
the value into a string and then taking it out again. So a line such as 

A = VAL(STR$(A)) 

occurs in some of the listings. If you try: 

10 T = 3 t 3 

20 T = VAL(STR$(T)) 

30 IF (T = 27) THEN PRINT “HOORAY” 
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you should get the required result. 

Unfortunately, this little trick doesn’t work well enough in all cases. 
As a result, two of the programs use VAL(STR$(A)) and also use 
EXP(LOG(A)/2) instead of SQR(A). 

RUNNING TIME 

Several of the programs take a long time to generate the answer. You 
may RUN/STOP and PRINT the counter to see how slowly a long pro¬ 
gram is running and then continue with CONT. Having checked that 
the program is progressing, albeit slowly, should give you the patience 
to wait for the answer. 
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1 Hymn Numbers 

From the information given we know that the top hymn number can¬ 
not exceed 329, as three times this amount, the bottom hymn number, 
would have more than three digits. The top number is generated, without 
duplication of digits, in three FOR/NEXT loops; the value is multiplied 
by two and three to obtain the two other numbers. These two are com¬ 
bined in a string and checked, first for duplication of digits in itself, 


and then 

against the original number. 

10 

FOR H = 1 TO 3 

20 

FOR T = 0 TO 9 

30 

IF (H = T) THEN 260 

40 

FOR U = 0 TO 9 

50 

IF (U = T) OR (U = H) THEN 250 

60 

N = H*100+T*10+U 

65 

IF (N > 329) THEN END 

70 

A = N*2 

80 

B = N*3 

90 

A$ = MID$(STR$(A),2) 

100 

B$ = MID$(STR$(B),2) 

110 

N$ = MID$(STR$(N),2) 

120 

C$ = A$ + B$ 

130 

FOR M = 1 TO 5 

140 

FOR L = (M+l) TO 6 

150 

IF (MID$(C$,M,1) = MID$(C$,L,1)) THEN 250 

160 

NEXT 

170 

NEXT 

190 

FOR M = 1 TO 3 

200 

FOR L = 1 TO 6 
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210 IF (MID$(N$,M,1) = MID$(C$,L,1)) THEN 250 

220 NEXT 

230 NEXT 

240 PRINT N$,A$,B$ 

250 NEXT U 
260 NEXT 
270 NEXT 

2 Extra Homework 

We must find a number (N) that divides into each of the four numbers 
and gives remainders that in each case are the same. There are several 
methods of approach. In this program, the value N is repeatedly sub¬ 
tracted from the first of the numbers, until the remainder (R) is found. 
This value is then subtracted from the other three numbers in turn, and 
each is tested to see if it is a multiple of N. 

As we are after the highest value, N is started at 1731 and is 
decremented each time. 

10 FOR N = 1731 TO 1 STEP -1 

20 R = 1731-N 

30 IF (R>N) THEN 20 

40 A = 5363-R 

50 B = 7179-R 

60 C = 9903 - R 

70 IF (A/N < > INT(A/N)) THEN 120 
80 IF (B/N < > INT(B/N)) THEN 120 
90 IF (C/N < > INT(C/N)) THEN 120 
100 PRINT N 
110 END 
120 NEXT 
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3 Crossnumber 1 


This type of puzzle is best solved by setting up values for A and B 
in two FOR/NEXT loops. However, the task can be shortened if we 
realize that: 

1. A and B are greater than 31 as they both have four-digit squares. 

2. A is even (clue 6 down). 

3. B is a multiple of 3 (clue 3 down). 

4. The difference between A and B is 6, 7, 8, or 9 (the only values 
that give four digits when raised to the power 4). 

All relevant values are calculated and are entered into various strings. 
These are checked to see if the digits that correspond in interlocking 
numbers are equal. 

10 FOR A = 32 TO 98 STEP 2 
20 FOR B = (A-9) TO (A + 9) 

30 IF (B/3 < > INT(B/3)) THEN 250 

40 C = A*A 

50 D = B*B 

60 E = B/3 

70 F = A/2 

80 G = (A-B) t 4 

90 A$ = MID$(STR$(A),2) 

100 B$ = MID$(STR$(B),2) 

110 C$ = MID$(STR$(C),2) 

120 D$ = MID$(STR$(D),2) 

130 E$ = MID$(STR$(E),2) 

140 F$ = MID$(STR$(F),2) 
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150 G$ = MID$(STR$(G),2) 

160 IF MID$(D$,2,1) < > MID$(C$,1,1) THEN 250 
170 IF MID$(D$,3,1) < > MID$(E$,1,1) THEN 250 
180 IF MID$(B$,1,1) < > MID$(C$,2,1) THEN 250 
190 IF MID$(B$,2,1) <> MID$(E$,2,1) THEN 250 
200 IF MID$(A$,2,1) < > MID$(C$,3,1) THEN 250 
210 IF MID$(G$,2,1) < > MID$(C$,4,1) THEN 250 
220 IF MID$(G$,1,1) < > MID$(A$,2,1) THEN 250 
230 IF MID$(G$,4,1) < > MID$(F$,2,1) THEN 250 
240 PRINT A,B : END 
250 NEXT 
260 NEXT 
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4 Phone Numbers 


We need to find four integers, A, B, C and D such that: 

A 3 + B 3 = C 3 + D 3 

We know that all four values are different. In this program A, B, 
and C generate three of the four variables. We are told that these are 
children’s ages so an upper limit of twenty-one seems reasonable. The 
fourth variable (D) is assessed and checked to see if it is a perfect cube. 

10 FOR A = 1 TO 21 

20 FOR B = (A+l) TO 21 

30 FOR C = 1 TO 21 

40 IF (C = A) OR (C = B) THEN 100 

50 Y = A*A*A + B*B*B - C*C*C 

60 IF (Y<1) THEN 110 

70 D = Y t (1/3) 

80 D = VAL(STR$(D)) 

90 IF (D = INT (D)) THEN 200 

100 NEXT 

110 NEXT B 

120 NEXT 

130 END 

200 PRINT “THE HEX’S PHONE # IS” 

A*A*A + B*B*B 

210 PRINT “THE CHILDREN’S AGES ARE:” 

220 PRINT A, B, C, D 
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5 Maximum Capacity 


From the diagram, we see that the volume of the tank for a given 
value of X can be found using the formula: 

Volume = (10 — 2*X)*(10 — 2*X)*X 

In solving this puzzle it is logical to assume (as is indeed the case), 
that in progressing from the value when X is very small, to the value 
when it is at a maximum (5), the volume gradually increases to a maxi¬ 
mum point before beginning to get smaller. 

In this program, the value of X is set at a minimum and the volume 
is calculated. The result is then compared with the preceding volume 
to see if it is equal or less. 


10 " 
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10 X = 0.005 

20 Y = 0 

30 V = (10 - 2*X)*(10 - 2*X)*X 

40 IF (V < = Y) THEN 100 

50 Y = V 
60 X = X +0.005 
70 GOTO 30 
100 PRINT X 

In order to verify that there is only one maximum value, the procedure 
can be reversed. In this case a high starting point for X is given in Line 10: 

10 X = 5-0.005 

and this value is decremented in Line 60: 

60 X = X-0.005 

The result is an approximate answer. After running the program 
through once, you may wish to redefine the starting value of X to be 
marginally smaller than this approximate value and the steps by which 
it is incremented can also be made smaller. By this means, a greater degree 
of accuracy is obtained. 
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6 The Gilberts and 
the Sullivans 


This question falls into two separate parts as follows: 

THE GILBERTS 

10 FOR G = 16 TO 99 
20 G$ = MID$(STR$(G),2) 

30 S$ = MID$(G$,2,1) + MID$(G$, 1,1) 

40 IF (VAL(G$) < VAL(S$)) THEN 60 
50 IF (VAL(G$) — 1 = 2*(VAL(S$) - 1)) 

THEN 100 
60 NEXT 
70 END 

100 PRINT “MR. GILBERT’S AGE IS ”G$ 

110 PRINT “GILBERT JUNIOR IS ”S$ 

THE SULLIVANS 

10 FOR A = 1 TO 21 
20 FOR B = A TO 21 
30 C = (A*A + B*B)/5 
40 C = SQR(C) 

50 C = VAL(STR$(C)) 

60 IF (C = INT(C)) AND (C < > A) AND (C < > B) 
THEN PRINT A.B.C : END 
70 NEXT 
80 NEXT 




7 Stamps 


If we let S equal the number of 20-cent stamps (maximum twenty), 
we then find the balance (R) and check to see if this amount can be 
made up from the 15-cent stamps. 

10 FOR S = 1 TO 20 

20 R = 400-(S*20) 

30 N = R/15 

40 IF (N = INT (N)) THEN PRINT S “ X 20”,N “ X 15” 

50 NEXT 
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8 Perfect Squares 


If we consider the house number to be N then we require A and B 
to be whole numbers in the following expressions: 

V(N+l) = A V((N/2) +1) = B 

As N obviously must be one less than a square number, it is 
uneconomical programming to take N as the starting point because the 
higher we go, the more values of N are rejected as non-squares. 

Therefore A is taken as the starting point from which N, and then 
B, is evaluated. B is then tested to determine if it is a whole number. 


10 

T 

= 0 

20 

A 

= 2 

30 

N 

= A* A — 1 

40 

B 

= SQR((N/2) +1) 

50 

B 

= VAL(STR$(B» 

55 

IF 

(B = INT(B)) THEN GOSUB 100 

60 

IF 

(T = 4) THEN END 

70 

A 

= A+l 

80 

GOTO 30 

100 

PRINT N 

110 

T 

= T+l 

120 

RETURN 
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9 Dance Tickets 


The quickest method for finding the number of seats sold is to set 
up two FOR/NEXT loops to evaluate ticket types C and M (center 
orchestra and mezzanine). The remaining type of ticket, B (balcony), 
is the balance of the 500 seats sold. If the revenue from these seats equals 
$2,000 and C > M > B then we have a solution. 

The program can be sped up by taking into account certain other fac¬ 
tors deduced from the information given. For example, the number of 
center orchestra seats sold must be less than 275 as more than this would 
mean too great a difference between the number of orchestra and mez¬ 
zanine seats sold. Also, if only 173 orchestra seats were sold then, by 
the terms of the question, the maximum number of mezzanine and 
balcony tickets sold could only equal 172 and 171 respectively. The 
revenue from these would yield only $1,996. Thus they must have sold 
over 173 seats in the orchestra. 

10 FOR C = 174 TO 275 
20 X = 2000-(C*4.6) 

30 Y = INT(X/3.9) 

40 IF (Y>C) THEN Y = C- 1 
50 IF (Y<1) THEN 100 
60 FOR M = Y TO 2 STEP -1 
70 B = 500-(C + M) 

80 IF (B*3.1 +M*3.9 + C*4.6 = 2000) AND (C > M) AND (M > B) 
THEN PRINT “C:”C,“M:”M,“B:”B 
90 NEXT 
100 NEXT 
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10 The Cube of the Aztecs 


Answering the question requires finding a number that is both a perfect 
square and a perfect cube. The smallest value, apart from 1, is 64—which 
is equal to 8 squared or 4 cubed. This is obviously not the correct answer 
so it is necessary to find higher values. There are an infinite number 
of possibilites but we are after the one that is closest to half a million. 

10 N = 2 

20 T = EXP(LOG(N*N*N)/2) 

30 T = VAL(STR$(T» 

40 IF (T = INT(T)) THEN PRINT N, N*N*N 
50 N = N+l 
60 GOTO 20 
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11 Sarah’s Number 


It is possible to check all the numbers between 0000 and 9999 against 
a permutation of four out of the five statements to see which gives a 
unique answer, but doing so would be a rather lengthy process. 

However, we know that only one of the statements is incorrect, so 
the other four must be correct. 

Let’s look at Liz’s statement. Now, there are only 100 possible four¬ 
digit palindromic numbers—those having the first two digits 00 to 99 
followed by these two digits in reverse order. If we assume that Liz’s 
statement is one of the correct ones, we need only test these hundred 
possibilities against the other four statements. 

In fact, we can deduce that her statement is correct as it is quite easy 
to find many possibilities that satisfy all of the other conditions. In other 
words, there is more than one number that is more than 5000, has a 
“9” in it, is even, and has a digital root of 9. Two such numbers that 
can be easily discovered are 7398 and 7938. As this fails to provide an 
unique answer, Liz’s statement must be correct, and one of the others 
is the wrong one. 

Therefore, we can use this as a basis for our program. The program 
checks all four-digit palindromic numbers and prints out any that are 
found to agree with three of the four remaining statements. 

10 FOR N = 0 TO 99 
20 N$ = MID$(STR$(N),2) 

30 IF (N< 10) THEN N$ = “0” + N$ 

40 N$ = N$ + RIGHT$(N$, 1) + LEFT$(N$, 1) 

50 T = 0 

100 FOR M = 1 TO 4 
110 IF (MID$(N$,M,1) = “9”) THEN 
T = 1 
120 NEXT 
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200 IF (VAL(N$) > 5000) 

THEN T = T+l 

300 IF ((VAL(N$))/2 = INT((VAL(N$))/2)) 

THEN T = T+l 
400 C = 0 
410 FOR M = 1 TO 4 
420 C = C +VAL(MID$(N$,M,1)) 

430 NEXT 

440 IF (C = 9) OR (C = 18) OR (C = 27) OR (C = 36) 
THEN T = T+l 

500 IF (T = 3) THEN PRINT N$ 

510 NEXT 
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12 Encyclopedia 


Using the digits 1-9 once, and once only, we need to find two numbers 
such that one is twice the other. 

The program generates a four-digit number, multiplies it by 2, and 
then checks to see if: 

1. Zero is not present. 

2. The values A, B, C or D are not present. 

3. All the digits are different. 

Note that the left-hand digit in the four-digit number must be five 
or over, and the left-hand digit of the five-digit number must be a one, 
so this value is not considered when generating the FOR/NEXT loops 
B, C and D. 

10 FOR A = 5 TO 9 

20 FOR B = 2 TO 9 

30 IF (B = A) THEN 190 

40 FOR C = 2 TO 9 

50 IF (C = A) OR (C = B) THEN 180 

60 FOR D = 2 TO 9 

70 IF (D = A) OR (D = B) OR (D = C) THEN 170 
80 T = (1000*A+100*B+10*C + D)*2 
90 T$ = MID$(STR$(T),2) 

100 FOR N = 1 TO 5 

110 IF (MID$(T$,N,1) = “0”) THEN 170 

111 IF (VAL(MID$(T$,N,1)> = A) THEN 170 

112 IF (VAL(MID$(T$,N,1)) = B) THEN 170 

113 IF (VAL(MID$(T$,N,1)> = C) THEN 170 
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114 IF (VAL(MID$(T$,N, 1)) = D) THEN 170 

115 NEXT 

120 FOR N = 1 TO 4 
125 FOR M = (N+l) TO 5 

130 IF(MID$(T$,N,1) = MID$(T$,M,1» THEN 170 
140 NEXT 
150 NEXT 

160 PRINT T$“/”A;B;C;D“= 2” 

170 NEXT D 
180 NEXT 
190 NEXT 
200 NEXT 
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13 Jim and Joe 


Although the effect of repeatedly decreasing and increasing a figure 
by 10% may be thought to leave the overall value unaffected, the figure 
does, in fact, slowly decrease. 

The program demonstrates this effect, and eventually the selling price 
of the dolls will fall below 50 cents. The length of time this takes depends 
on whether the first alteration was an increase or a decrease. 

10 DAY = 1 

20 PRICE = 100 

30 PRICE = PRICE*0.9 

40 PRINT 

50 PRINT DAY, PRICE 
60 IF (PRICE < 50) THEN END 
70 DAY = DAY+1 
80 PRICE = PRICE* 1.1 
90 PRINT 

100 PRINT DAY, PRICE 
110 IF (PRICE < 50) THEN END 
120 DAY = DAY+1 
130 GOTO 30 

After running the program, Lines 30 and 80 should be reversed to 
find the other possibility. 
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14 Count Your Change! 


As the amount of money handed out by the bank teller was for more 
than the value of the check, the true amount on the check must have 
a higher number of cents than dollars. 

So we can write a program: 

10 FOR D = 0 TO 99 
20 FOR C = D TO 99 
30 CHECK = D*100 + C 
40 CASH = C100 + D 

50 IF (CASH - 20 = 2*CHECK) THEN PRINT “$”D“.”C : END 
60 NEXT 
70 NEXT 
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15 A Collection of Primes 


In this program, the four primes are lodged in A(l) to A(4) and are 
called sequentially in the five FOR/NEXT loops (B to F). These repre¬ 
sent the five digits in the top two lines of the sum. The two products 
are evaluated and are labelled G and H. These are the third and fourth 
lines of the sum. The bottom line (answer) is labelled I. Finally, G, H 
and I are checked against A(l) to A(4) to determine if they are prime 
digits. 

10 DIM A(4) 

20 A(l) = 2 

30 A(2) = 3 

40 A(3) = 5 

50 A(4) = 7 

60 FOR B = 1 TO 4 

70 FOR C = 1 TO 4 

80 FOR D = 1 TO 4 

90 FOR E = 1 TO 4 
100 FOR F = 1 TO 4 
110 G = (A(B)* 100 + A(C)* 10 + A(D))*A(F) 

120 H = (A(B)* 100 + A(C)* 10 + A(D))*A(E) 

130 I = H*10 + G 

140 X$ = MID$(STR$(G),2) 

150 Y = 0 
160 GOSUB 400 

170 IF (Y < > LEN(X$)) THEN 270 
180 X$ = MID$(STR$(H),2) 

190 Y = 0 
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200 GOSUB400 

210 IF (Y < > LEN(X$))THEN 270 
220 X$ = MID$(STR$(I),2) 

230 Y = 0 
240 GOSUB400 

250 IF (Y < > LEN(X$)) THEN 270 

260 PRINT A(B) A(C) A(D) A(E) A(F) “ = ” I : END 

270 NEXT 

280 NEXT 

290 NEXT 

300 NEXT 

310 NEXT 

320 END 

400 FOR N = 1 TO LEN(X$) 

410 FOR M = 1 TO 4 

420 IF (VAL(MID$(X$,N,1)) = A(M)) THEN Y = Y+ 1 
430 NEXT 
440 NEXT 
450 RETURN 



16 Lucky Seven 


In order to assess the odds, it is necessary to determine the number 
of combinations possible when using four different digits from 1 to 9, 
and also the number of these combinations that cannot be formed into 
a four-digit number divisible by seven. 

The first part is easy. If we have nine disks bearing the numbers 1 
through 9, then the number of combinations possible is 3,024. In other 
words, for the first selection of a disk there are nine possible choices. 
For the second, there are eight remaining; for the third, seven; and for 
the fourth, there are six remaining. This gives us9x8x7x6 
possiblities, or 3,024. Each set of four digits can be arranged into any 
one of 24 different combinations, so the number of different draws possi¬ 
ble is 3,024 divided by 24, or 126. 

We now need to know how many of these combinations cannot be 
arranged such that at least one of the 24 possible arrangements is a multi¬ 
ple of seven. 

The best way is to try them all and test them. In the program, Lines 
10 through 60 “draw” the four numbers. In order to avoid duplicated 
sets, A is always the lowest digit, then B and C, with D always the highest. 
This four-digit set is placed in string N$. 

Lines 70 through 170 arrange the four digits in N$ into the 24 possi¬ 
ble orders, and check each for exact divisibility by seven. As soon as 
an arrangement is found to be divisible by seven that set of four digits 
is rejected. 

Each successful combination is counted (in Y) and, as there are so 
few, they can be listed (Line 190). 


10 

Y = 

0 


20 

FOR 

A 

= 1 TO 16 

30 

FOR 

B 

= (A+l) TO 7 

40 

FOR 

C 

= (B + l) TO 8 

50 

FOR 

D 

= (C+l) TO 9 

60 

N$ = 

= MID$(STR$(D*1000 + C*100 + B*10 + A),2) 
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70 FOR E = 1 TO 4 
80 FOR F = 1 TO 4 
90 IF (E = F) THEN 160 
100 FOR G = 1 TO 4 
110 IF (G = E) OR (G = F) THEN 150 
120 H = 10- (E + F + G) 

130 N = (VAL(MID$(N$,E,1))*100®) + (VAL(MID$(N$,F,1))*100) 
+ (VAL(MID$(N$,G, 1))* 10) 

132 N = N + VAL(MID$(N$,H,1)) 

140 IF (N/7 = INT(N/7)) THEN 200 

150 NEXT 

160 NEXT 

170 NEXT 

180 Y = Y+l 

190 PRINT N 

200 NEXT D 

210 NEXT 

220 NEXT 

230 NEXT 

240 PRINT “NUMBER OF SUCCESSFUL DRAWS:”Y 
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17 Tables 

The program works by letting T equal the size, in inches, of the smallest 
table. From this, the sizes of the two larger tables are calculated by adding 
2,016 and 4,032 respectively (the number of square inches in 14 and 28 
square feet). 

The subroutine then checks to see if these numbers are perfect squares. 

To avoid “jumping out” of the subroutine, a toggle (X) is set to 1 
when Q is a perfect square, and this is checked for in Lines 50 and 80. 

10 T = 1 

20 P = T*T 

30 Q = P + 2016 

40 GOSUB 200 

50 IF (X = 0) THEN 110 

60 Q = P + 4032 

70 GOSUB 200 

80 IF (X = 0) THEN 110 

90 PRINT “SMALL TABLE IS ” T “ INCHES WIDE” 

93 PRINT “MIDDLE TABLE IS ” SQR(P + 2016) “ INCHES 
WIDE” 

95 PRINT “LARGE TABLE IS ” SQR (P + 4032) “ INCHES WIDE” 
100 END 
110 T = T+l 
120 GOTO20 
200 X = 0 
210 S = SQR(Q) 

220 S = VAL(STR$(S)) 

230 IF (S = INT(S)) THEN X = 1 
240 RETURN 
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18 The Professor’s 
Railway Ticket 


To find the answer we are required to find the values of A, B, C and 
D, such that: 

A B multiplied by C D equals 1000*A + 100*B+ 10*C + D 

The program listed uses four FOR/NEXT loops to define the variables. 
B and D have the values of 0 to 9 and A and C have the values of 1 
to 9 (obviously, neither A nor C can equal 0). 

10 FOR A = 1 TO 9 
20 FOR B = 0 TO 9 
30 FOR C = 1 TO 9 
40 FOR D = 0 TO 9 
50 X = INT(A t B)*INT(C t D) 

60 Y = 1000*A + 100*B + 10*C + D 
70 IF (X = Y) THEN 150 
80 NEXT 
90 NEXT 
100 NEXT 
110 NEXT 
120 END 
150 PRINT 

160 PRINT A“H”B“[o] ”C“B”D 
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19 Raise the Flag! 


If we let N equal the width of the arms of the cross (in inches), then 
the total red-colored area will be: 

(N*108) + (N*84) - (N*N) 

The program assigns an approximate value for N, and checks to deter¬ 
mine if the area so produced is equal to 4,536 square inches (half the 
area of the flag). The value of N is then adjusted by a proportionate 
amount until the correct area is obtained. 

10 N = 12 

20 A = (N* 108) + (N*84) - (N*N) 

30 IF (VAL(STR$(A)) = 4536) THEN 100 
40 N = N*4536/A 
50 GOTO 20 

100 PRINT “WIDTH OF ARMS =” N 
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20 Digged and Trowell 


Unlike the “Cube of the Aztecs” (puzzle 10), this puzzle states that 
the courtyard is laid around the cube. Therefore, if there were N 3 blocks 
in the cube, the courtyard would consist of P 2 - N 2 blocks, where P is 
the number of blocks along the side of the courtyard. Also 2N 3 is equal 
to P 2 —N 2 . 

As with the previous puzzle about the giant cube, there is more than 
one set of values, so we need to find the value of N which is “almost 
one hundred.” 

10 N = 1 

20 T = 2*N*N*N 

30 C = SQR(T + N*N) 

40 C = VAL(STR$(C)) 

50 IF (C = INT(C)) THEN PRINT N, 3*N*N*N 
60 N = N+l 
70 GOTO 20 
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21 Jumbles 


In the following program, sets of four digits (all different) are generated 
in four FOR/NEXT loops. These are then combined in pairs, the pro¬ 
duct of the two pairs evaluated and, by entering the relevant values into 
strings, the digits are compared with each other. 

10 FOR A = 1 TO 9 

20 FOR B = 0 TO 9 

30 IF (B = A) THEN 240 

40 FOR C = 1 TO 9 

50 IF (C = A) OR (C = B) THEN 230 

60 FOR D = 0 TO 9 

70 IF (D = A) OR (D = B) OR (D = C) THEN 220 
80 E = 10*A + B 
90 F = 10*C + D 
100 G = E*F 

110 G$ = MID$(STR$(G),2) 

120 IF (LEN(G$) < > 4) THEN 220 
130 A$ = MID$(STR$(E*100 + F),2) 

140 FOR N = 1 TO 4 
150 T = 0 

160 FOR M = 1 TO 4 

170 IF (MID$(A$,N,1) = MID$(G$,M,1)) THEN T = T+l 
180 NEXT 

190 IF (T < > 1) THEN 220 
200 NEXT 
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210 PRINT A“ Q] ” B“*” C“ HD ” D“ = ” G$ 

220 NEXT D 

230 NEXT 

240 NEXT 

250 NEXT 
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22 Keeping Up With 
The Joneses 


The diagram shows exactly half the proposed pool. We need to find 
the value of X such that the total area will be exactly -k * 12.5 * 12.5/2 
(half the area of the circular pond). This can be done by finding the 
area of the larger sector AOB and adding to it the area of triangle AOB. 

In the diagram: 

AO = OB = 9 
AOB = 2*(cos'*(X/9)) 

CB = SQR(81 -X*X) 

(Note: All angles are in radians.) 

Area sector AOB = ir*81*(360-(cos-‘(X/9)*360/x))/360 which 
reduces to ir*81*(l - (cos'‘(X/9)/ir)) 

Area triangle AOB = (X*SQR(81 -X*X)) 
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In the program, by assigning an approximate value to X in Line 10, 
we can find area (A). This is compared with the required area (J) and 
X is adjusted by the required proportion. 

10 X = 8 

20 J = 7r*12.5*12.5/2 

25 AA = 7r/2 - ATN((X/9)/(SQR(l - (X*X/81)))) 

30 A = (x*81*(l-AA/7r)) + (X*SQR(81-X*X)) 

40 IF (ABS(A - J) < 1E - 6) THEN 100 
50 X = X*J/A 
60 GOTO 25 

100 PRINT “DISTANCE OF CENTERS IS ” 2*X 


23 Piggy Banks 


The program checks to see if the total selling price is exactly divisible 
by the variable (N). The problem is solved when the selling price per 
item plus 8 cents, multiplied by two less than the number of items, equals 
the original total price. 

10 N = 3 

20 P = 20160/N 

30 IF (P < > INT(P)) THEN 50 

40 IF ((P + 8)*(N - 2) = 20160) THEN 100 

50 N = N+l 

60 GOTO 20 

100 PRINT “# OF PIGS:” N,“ORIGINAL PRICE:” P 
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24 Perfect Numbers 


A “perfect” number is one which is equal to the sum of its factors 
(including 1 but, of course, excluding itself)- 
So, let N equal the number to be tested, find its factors, and keep 
a total. Don’t forget to add the 1! We are told the two smallest perfect 
numbers, 6 and 28, and we have to discover the next highest. 

10 N = 29 

20 L = INT(SQR(N) + 0.5) 

30 T = 1 

40 FOR M = 2 TO L 

50 IF (N/M = INT(N/M)) THEN T = T + M + N/M 

60 NEXT 

70 IF (T = N) THEN 100 

80 N = N+l 

90 GOTO 20 

100 PRINT “THE NEXT PERFECT NUMBER IS” N 

Note that in finding the factors it is only necessary to divide the number 
(N) by all integers up to the square root of the number. This locates 
the lower factor and its complementary factor is found by simply dividing 
into N. 



25 A Tale of Scheherezade 


Fortunately, the computer is unaffected by “sampling” a goblet of 
poison (or, for that matter, a dozen goblets of wine) so this program 
starts at each goblet in turn and samples 12 goblets in the prescribed 
order. The correct sequence is the one that leaves goblet “K” untouched. 

10 FOR N = 1 TO 13 

20 A$ = “ABCDEFGHIJKLM” 

30 C = N 

40 IF (MID$(A$,C,1) = “K”) THEN 130 
50 A$ = LEFT$(A$,C -1) + MID$(A$,C + 1) 

60 C = C-l 

70 IF (LEN(A$) = 1) THEN 200 
80 FOR M = 1 TO 13 
90 C = C+l 

100 IF (C > LEN(A$)) THEN C = 1 

110 NEXT 

120 GOTO 40 

130 NEXT 

140 END 

200 A$ = “ABCDEFGHIJKLM” 

210 PRINT “START AT LETTER ” MID$(A$,N, 1) “ TO SURVIVE” 
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26 Memorial Day Picnic 


At the prices stated, the maximum possible number of adults going 
on the trip is 33, and the maximum number of senior citizens is 50. These 
two values are lodged in two FOR/NEXT loops, and the balance of 
the 100 present are calculated as children. 

The values are multiplied by the fares which are then added together 
and if the total is $100, the results are printed. 

10 FOR A = 1 TO 33 

20 FOR S = 1 TO 50 

30 C = 100-(A + S) 

40 IF (A*3 + S*2 + C*0.5 = 100) THEN GOSUB 100 
50 NEXT 
60 NEXT 
70 END 

100 PRINT “A = ” A, “S = " S, “C = ” C 
110 RETURN 
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27 Professor Hex 
In Los Angeles 


This problem is best tackled in three sections. In each section a cer¬ 
tain property of a four-digit number is given, and a search is made for 
other numbers with this property. 

PROGRAM A: PROFESSOR HEX 

10 FOR A = 10 TO 99 
20 FOR B = 0 TO 99 
30 C = (A + B)*(A + B) 

40 IF ((C < 1000) OR (C > 9999)) THEN 100 
50 A$ = MID$(STR$(A),2) 

60 B$ = MID$(STR$(B),2) 

70 IF (LEN(B$) = 1) THEN B$ = “0” + B$ 

80 C$ = A$ + B$ 

90 IF (VAL(C$) = C) THEN PRINT C$ 

100 NEXT 
110 NEXT 

PROGRAM B: PROFESSOR BUMBLE 

This is exactly the same as Program A except Line 30 is altered to: 
30 C = A*A + B*B 
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PROGRAM C: PROFESSOR BROWSE 


A method similar to Programs A and B can be used in this section, 
but it is much quicker to use the program below, as the only numbers 
we need to test are perfect cubes in the range 1000 to 9999—that is the 
cubes of the numbers 10 to 21. 

10 FOR N = 10 TO 21 

20 A = N*N*N 

30 A$ = MID$(STR$(A),2) 

40 T = 0 

50 FOR M = 1 TO 4 

60 T = T + VAL(MID$(A$,M,1)) 

70 NEXT 

80 IF (T = N) THEN PRINT A$, N 
90 NEXT 

In Programs A and B, note Line 70 which adds a leading zero to the 
string if the value of B is less than 10. 





The fourth and fifth lines of the poem tell us that this is a cryptarithm, 
in which numbers are substituted for letters. There are more than ten 
different letters in the names given, which indicates that each name should 
be treated separately (i.e. if an “E” represents the digit “4” in one name, 
it does not necessarily do so in another). 

The clue is in the names, as it will be seen that each name consists 
of three identical letters and three different letters—though with the iden¬ 
tical letters placed in a different position in each case. This means that 
we need to find eight six-digit numbers which are perfect squares, and 
which have three identical digits in the positions indicated by the letters 
found in each of the names. Also the remaining three digits are to be 
different. Where there is more than one possibility to a name, we need 
to find the largest that can be formed under the conditions stated. The 
largest of the numbers will reveal the culprit. 

In the program that follows, we let N * N equal the square. To get 
a square of six digits, N must be between 999 and 317 (we take them 
in reverse order as we need to find the largest). This is entered into a 
string, N$, and checked in Lines 30-35 to see if the matching digits are 
equal to each other, in Lines 40-46 to see that the remaining three digits 
are different, and in Lines 50-56 to see that these three digits are dif¬ 
ferent from each other. 

Each name is taken separately—in the example below, Lines 30 through 
56 are set to test the name, Beedle. For the other names, alter the string 
locations in Lines 30-56 to suit each case. 

10 FOR N = 999 TO 317 STEP - 1 
20 N$ = MID$(STR$(N*N),2) 

30 IF (MID$(N$,2,1) < > MID$(N$,3,1)) THEN 100 
35 IF (MID$(N$,2,1) < > MID$(N$,6,1» THEN 100 
40 IF (MID$(N$,2,1) = MID$(N$,1,1» THEN 100 
43 IF (MID$(N$,2,1) = MID$(N$,4,1)) THEN 100 
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46 IF (MID$(N$,2,1) 
50 IF (MID$(N$,4,1) 
53 IF (MID$(N$,1,1) 
56 IF (MID$(N$,4,1) 
60 PRINT N, N*N 
70 END 
100 NEXT 


MID$(N$,5,1)) THEN 100 
MID$(N$,1,1» THEN 100 
MID$(N$,5,1)) THEN 100 
MID$(N$,5,1)) THEN 100 


29 Crossnumlier 2 


This puzzle is similar to “Crossnumber 1” (puzzle 3), except that here 
there are four variables. In view of this, if we are to avoid long running 
times, a slightly different method of approach is adopted. Here, only 
one or two values are selected initially, the two chosen providing numbers 
which interlock in the grid. For example, taking the values C and A, 
we can check several points of intersection, and only when possible values 
for these two are found are further variables considered. 

As with the other crossnumber, the variables can be fixed within cer¬ 
tain limits as follows: 

1. A, C and D are greater than 32, as they all have four-digits squares. 

2. B is even, and is in the range 44 to 92 (clue 4 across). 

3. A is less than 89 (clue 10 across). 

10 FOR C = 32 TO 99 
20 E = C*C 

30 C$ = MID$(STR$(C),2) 

40 E$ = MID$(STR$(E),2) 

50 IF (MID$(E$,3,1) < > MID$(C$,1,1)) THEN 290 
60 FOR A = 32 TO 89 
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70 A$ = MID$(STR$(A),2) 

80 F = (A+10)*(A+10) 

90 F$ = MID$(STR$(F),2) 

100 G = A* A 

110 G$ = MID$(STR$(G),2) 

120 IF (MID$(F$,1,1) < > MID$(E$,4,1)) THEN 280 
124 IF (MID$(F$,2,1) < > MID$(C$,1,1)) THEN 280 
128 IF (MID$(F$,4,1) < > MID$(G$,4,1)) THEN 280 
130 FOR B = 44 T0 92 STEP 2 
140 B$ = MID$(STR$(B),2) 

150 IF (MID$(B$,1,1) < > MID$(G$,2,1)) THEN 270 
160 H = (B/2)*(B/2)*(B/2) 

170 H$ = MID$(STR$(H),2) 

180 IF (MID$(H$,1,1) < > MID$(E$,1,1)) THEN 270 
184 IF (MID$(H$,2,1) < > MID$(A$,2,1)) THEN 270 
188 IF (MID$(H$,4,1) < > MID$(G$,1,1)) THEN 270 
190 D = VAL(MID$(A$,2,1) + MID$(H$,3,1)) 

200 I = D*D 

210 1$ = MID$(STR$(I),2) 

220 J = (A + C)/2 

230 IF (J-INT(J) = 0.5) THEN 270 

240 J$ = MID$(STR$(J),2) 

250 IF (MID$(I$,2,1) < > MID$(H$,5,1)) THEN 270 

254 IF (MID$(I$,3,1) < > MID$(B$,2,1» THEN 270 

258 IF (MID$(I$,4,1) < > MID$(J$,2,1)) THEN 270 

260 PRINT A.B.C.D : END 

270 NEXT 

280 NEXT 

290 NEXT 
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30 Round Trip 

This question falls into two parts: 

1. Find a non-right-angled triangle with sides an exact number of 
units in length (all different), with an area of 180 square miles. 

2. Fit the information given into this triangle. 

There is only one triangle possible, and this is found by the following 
program, which generates three values A, B and C to represent the three 
sides of the triangle. Note how the program ensures that the two smaller 
sides add up to more than the larger side to make such a triangle possi¬ 
ble. Note also the use of variable L, which is incremented by steps of 
ten, and which allows us to check the smaller orders of triangles first. 
Line 80 contains a statement to reject any right-angled triangles. 

10 L = 10 

20 FOR A = (L-9) TO L 
30 FOR B = 2 TO (A-l) 

40 FOR C = ((A-B) + 1) TO (B- 1) 

50 S = (A + B + Q/2 

60 T = SQR(ABS(S*(S - A)*(S - B)*(S - C))) 

70 T = VAL(STR$(T)) 

80 IF (T = 180) AND (B*B + C*C < > A*A) THEN 200 
90 NEXT 
100 NEXT 
110 NEXT 
120 L = L + 10 
130 GOTO 20 
200 PRINT A,B,C 

Once you have found this triangle, you need to refer to the distances 
given in the puzzle—but be warned that there is a trap and if you get 
an answer of 24.5 miles you have fallen into it! 


> 
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31 Jamie and His Calculator 

The numbers that Jamie was calculating are called “triangular.” This 
is because each successive term gives the total number of objects needed 
to form a triangular layout. So his first calculation of: 

1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 = 36 

indicates that in a triangle of 36 counters, there are eight tiers with one 
counter in the top tier, two in the second and so on. The counters could 
also be re-formed into a square with six counters along each side. Simi¬ 
larly, 1,225 counters could form a triangle of 49 tiers or a square of 35. 

T his program generates successive numbers in this series and checks 
each total to see if it is a perfect square. A count (C) stops the program 
when the fourth value has been found. (Don’t forget that 1 is both tri¬ 
angular and square.) 

10 N = 1 
20 T = 0 
30 C = 0 
40 T = T + N 
50 S = SQR(T) 

60 S = VAL(STR$(S)) 

70 IF (S = INT(S)) THEN GOSUB 100 
80 N = N+l 
90 GOTO 40 
100 PRINT N,T 
110 C = C+l 
120 IF (C = 4) THEN END 
130 RETURN 
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32 Salaries 


To see who has the better deal, this program prints out the money 
received by each man at six-month intervals over a period of five years. 

10 PRINT “ JIM”, “ JOE” 

20 PRINT 

30 T1 = 0 

40 T2 = 0 

50 JIM = 3000 

60 JOE = 1500 

70 FOR Y = 1 TO 5 

80 PRINT JIM/2, JOE 

90 T1 = T1 +JIM/2 

100 T2 = T2 + JOE 

110 JOE = JOE+ 200 

120 PRINT JIM/2, JOE 

130 T1 = T1 +JIM/2 

140 T2 = T2 + JOE 

150 JIM = JIM+ 500 

160 JOE = JOE+ 200 

170 NEXT 

180 PRINT 

190 PRINT “TOTAL RECEIVED BY JIM:” T1 
200 PRINT “TOTAL RECEIVED BY JOE:” T2 

Note how the program evaulates Jim’s salary on a yearly basis while 
Joe’s is updated at six-month intervals. 
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33 The Spy’s the Limn 


Although no program will actually decipher a secret code, the following 
is a useful aid. The message should be typed in, ending each line with 
a series of spaces, if necessary, to avoid splitting words. (The entire 
message cannot exceed two lines, however.) Then the message is printed 
at the top of the screen and a series of dashes corresponding to the words 
is printed half way down the screen. Punctuation marks are left unaltered. 
You are then asked to name the letter you want changed and to name 
the new letter. The new letter is then printed on the lower section of 
the screen in the positions where the old letter appears in the text. By 
judicious trial and error, it should be possible to crack the code using 
this method. 

5 F = 0 
10 PRINT “ ®l”; 

20 GOSUB 700 : PRINT “TYPE IN MESSAGE” 

30 INPUT A$ 

35 PRINT “ ® 

40 PRINT A$ 

50 B$ = 

60 FOR N = 1 TO LEN(A$) 

70 IF (ASC(MID$(A$,N, 1)) > = 65) AND (ASC(MID$(A$,N,1)) 
< = 90) THEN B$ = B$ + “ - ” 

80 IF (ASC(MID$(A$,N, 1)) < 65) OR (ASC(MID$(A$,N, 1)) > 90) 
THEN B$ = B$ + MID$(A$, N, 1) 

90 NEXT 
95 PRINT “ ® 

100 F = 1 : GOSUB 700 : PRINT B$ 

110 F = 2 : GOSUB 700 : PRINT “MESSAGE CHARACTER?” 


91 



120 INPUT C$ 

125 IF (C$ = “NEXT”) THEN 5 

130 IF (LEN(C$) < > 1) THEN PRINT “ ■ GOTO 120 
140 PRINT “ V H DECODE TO LETTER? ” 

150 INPUT D$ 

160 IF (LEN(D$) < > 1) THEN PRINT GOTO 150 

170 FOR N = 1 TO LEN(A$) 

180 IF (MID$(A$,N,1) = C$) THEN B$ = 

LEFT$(B$,(N - 1)) + D$ + MID$(B$,(N + 1)) 

190 NEXT 
200 GOTO 95 

700 IF (F = 0) THEN FOR I = 1 TO 18 : 

PRINT : NEXT : RETURN 

710 IF (F = 1) THEN FOR I = 1 TO 9 : 

PRINT : NEXT : RETURN 

720 FOR I = 1 TO 7 : PRINT : NEXT : RETURN 

Note how Line 125 allows us to enter a new message by typing NEXT 
in response to the prompt “MESSAGE CHARACTER?” 
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34 An Odd Game 


The first two questions can be answered with one continuous pro¬ 
gram that lists the scores obtained for each of the 36 possible throws 
using two dice. However, to find the answer to the third question, it 
is necessary to “play the game.” The program draws the board, requests 
the dice throws to be entered, and proceeds to play the game by placing 
and removing “counters.” 

In the diagram below, each square on the board is defined by its unique 
line/column number. The sequence in which the squares are traversed 
is entered in the strings B$-E$, which are “added” to give A$. Thus, 
if we keep a tally of the cumulative dice score played (T) then our exact 
location can be found by the lines: 

300 L = VAL(MID$(A$,2*T-1,1» 

310 C = VAL(MID$(A$,2*T, 1)) 

The A array is used to keep tally on the squares visited (by making 
them non-zero), so that they can be checked during the second stage 
of the game to determine whether to place or remove a counter at that 
square. 


s 

9 

9 

9 

9 

9 

9 

9 

9 

22 

23 

24 



5 

9 

9 

32 

m 

34 

|Q 




9 

42 

43 

44 

D 

9 

9 

9 

9 

52 

53 

54 

1 

9 

9 

9 

9 

9 

63 

64 

i 

9 

67 

9 

9 

9 

9 

74 

75 

76 

9 

9 

9 

9 

9 

m 

9 

86 


9 
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The program works as follows: 


Lines 10- 18 


Lines 20- 50 
Lines 60- 80 
Lines 90-110 
Lines 160-220 
Lines 300-330 


create the string A$ that holds the order in which the squares 
are played. In the program, A$ is built from four substrings. 
These are defined by the path that play takes on the numbered 
chessboard. As a check, the command PRINT LEN(A$) 
should produce a result of 254. 
dimension A(N) and give each location a value of 0. 
draw the border of the board, 
input die throws. 

sum to T the two dice scores alternately, 
are a subroutine that extract the line/column location from 
A$. It then checks to see if it is vacant (=0) when it prints 
a counter and adds 1 to the score (S). If A(L * 10 + C) is 
non-zero (i.e. has a counter already on it), it removes the 
counter by printing a space, and decreases the score by 1. 


Printing is handled in SUB 700 with the help of F, a toggle. 


10 B$ = “818283848586878878777675747372716162636465666768 
5857565554535251” 

12 C$ = “4142434445464748383736353433323121222324252 
627281817161514131211” 

14 D$ = “21314151617181827262524232221213233343536373838 
474645444342414” 

16 E$ = “15253545556575858676665646362616172737475767778 
78878685848382818” 

18 A$ = B$ + C$ + D$ + E$ 

20 DIM A(88) 

30 FOR N = 11 TO 88 
40 A(N) = 0 
50 NEXT 
60 PRINT “ ® ” 

65 FOR I = 1 TO 8 

70 PRINT “ [R] ” (8 spaces follow [R] ) 

80 NEXT 
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85 PRINT 

90 INPUT “ENTER 1ST DICE VALUE”; R 
110 INPUT “ENTER 2ND DICE VALUE”; B 
140 T = 0 
150 S = 0 
160 T = T + R 
170 IF (T> 127) THEN 1000 
180 GOSUB 300 
190 T = T + B 
200 IF (T> 127) THEN 1000 
210 GOSUB 300 
220 GOTO 160 

300 L = VAL(MID$(A$,2*T-1,1)) 

310 C = VAL(MID$(A$,2*T,1)) 

320 IF (A(L*10 + C) = 0) THEN F= 0 : S = S+l : 

A(L*10 + C) = 1 : GOSUB 700 : RETURN 
330 S = S- 1 : F = 1 : GOSUB 700 : RETURN 
700 PRINT “[!]”; 

710 FOR I = 1 TO L 
720 PRINT 
730 NEXT 

740 IF (F = 0) THEN PRINT SPC(C) “ # ” : RETURN 
750 PRINT SPC(C) “ E ” 

760 RETURN 

1000 PRINT “ [S] ”; : FOR I = 1 TO 15 : PRINT : NEXT : 

PRINT “SCORE:” S 
1010 INPUT “AGAIN”;N$ 

1020 IF (N$ = “Y”) THEN 30 

Note that in order to play again you respond “Y” to the prompt. 
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35 More Stamps 


The program assigns values to the numbers of 12-cent and 14-cent 
stamps in all possible combinations, and checks to see if the balance 
could be made up from 17-cent stamps. 

10 FOR T = 1 TO 16 

20 FOR F = 1 TO 14 

30 C = 200-(T*12 + F*14) 

40 IF (C< 17) THEN 60 

50 IF (C/17 = INT(C/17)) THEN PRINT T “X 12”, F “X 14”, C/17 
“X 17”, T + F + C/17 
60 NEXT 
70 NEXT 

Several values are printed out and you will need to use your powers of 
deduction to decide on the correct set of figures. 
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36 Marbles 


If there were originally M marbles in B boxes then: 

(M- 15) (B + 7) = MB+ 534 
7M = 15B + 639 

where M and B are whole numbers. 

There are many possible solutions, but as we know that the extra 534 
marbles more than doubled his collection, the answer we are after has 
an integral solution with M less than 534. 

10 FOR M = 92 TO 534 

20 B = (7*M-639)/15 

30 IF (B = INT(B)) AND (M*B<534) THEN 100 
40 NEXT 
50 END 

100 PRINT “ORIGINAL # OF BOXES:” B 
110 PRINT “ORIGINAL # OF MARBLES:” M 
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37 Square Inches 


A simple way of solving this problem is to generate the values for 
INCH in sequence, using four FOR/NEXT loops. The process is fur¬ 
ther simplified if we realize that the value of INCH must be greater than 
the square root of 1,000,000. We can therefore commence the “I” loop 
at the value 3. 

Putting extra lines in the program to further define the minimum value 
of INCH as 3,162 would probably be more involved than letting the 
program run from the starting values of 3,000. H can only be equal to 
0, 1, 5 or 6 which Lines 40 and 50 reflect. 

10 FOR I = 3 TO 9 

20 FOR N = 0 TO 9 

30 FOR C = 0 TO 9 

40 FOR H = 0 TO 6 

50 IF (H = 2) THEN H = 5 

70 INCH = 1000*1+ 100*N+10*C + H 

80 P$ = MID$(STR$(INCH*INCH),2) 

90 IF (VAL(MID$(P$,5)) = INCH) THEN PRINT INCH : END 
100 NEXT 
110 NEXT 
120 NEXT 
130 NEXT 
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38 Flight of the Bumblebee 


The program uses three variables: the total distance flown (T); the 
distance from the hive to each flower (H), and the distance between each 
successive flower (D). 

The program increments D by two. The resultant value is added to 
H to give the distance to the hive, then twice the distance (to allow for 
the return journey) is added to T to give the total distance flown. 

The program stops as soon as H exceeds 5,280 feet (1 mile). 

10 T = 0 

20 H = 1 

30 D = 1 

40 T = T + 2*H 

50 D = D + 2 

60 H = H + D 

70 IF (H > 5280) THEN 100 

80 GOTO 40 

100 PRINT “TOTAL DISTANCE IS”T“FEET OR” T/5280 “MILES” 
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39 Another Discovery 


As the volume of a sphere is given by the formula: 
volume = |xr 3 

we have to find four values such that: 
j xr, 3 + j xr 2 3 + j xr 3 3 = j xr 4 3 

where r,, r 2 , r 3 and r 4 are integers and sum to 29 (half the sum of the 
diameters). 

Fortunately, by algebra, most terms cancel out, and we merely have 
to find four diameters A, B, C and D in which A 3 + B 3 + C 3 = D 3 
and which sum to 58. 

10 FOR A = 1 TO 55 
20 FOR B = A TO 55 
30 FOR C = B TO 55 
40 D = 58 - (A + B + C) 

50 IF (D<1) THEN 70 

60 IF (A*A*A + B*B*B + C*C*C = D*D*D) THEN 150 
70 NEXT 
80 NEXT 
90 NEXT 
100 END 

150 PRINT A,B,C,D 
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40 Mrs. Hex Goes to Market 


Here the value D represents the original number of dollars and C the 
original numbers of cents. Line 30 tests these amounts according to the 
terms of the question. 

10 FOR D = 1 TO 99 

20 FOR C = 1 TO 99 

30 IF (D*100 + C = 2*(C*50 + D)) 

THEN PRINT “MRS. HEX’S FOOD MONEY 

WAS $”D“.”C:END 


40 NEXT 
50 NEXT 
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41 The Monkey and 
the Coconuts 


In order for a man to divide the pile of coconuts into equal fifths 
and have one left over for the monkey, we use the formula: 

A = 4/5 (B — 1) 

where B equals the number originally contained in the pile and A equals 
those remaining after the division. A and B, of course, must be integers. 
By rearranging this equation we get: 

B = (5*A/4) + 1 

In order for the second man to be able to divide these remaining nuts 
equally (and have one left over for the monkey), A -1 must also be ex¬ 
actly divisible by five. If it is, we can repeat the procedure and if we 
can repeat it a total of five times, then we have found the solution. 

As the final number of nuts must be a multiple of five, we start with 
this number and increase by five each time. (To find the answer to part 
two of the question, we must start with a minimum of six in order to 
have one left over for the monkey.) 

10 N = 5 

20 M = 0 

30 A = N 

40 B = 5*A/4+ 1 

50 IF ((B- l)/5 = INT (BB - l)/5)) THEN 100 
60 N = N + 5 
70 GOTO 20 
100 M = M + l 

110 IF (M = 5) THEN PRINT B : END 
130 A = B 
140 GOTO 40 
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42 Two Families 


In the following program, the children’s ages are defined as 1 to 25 
years, and the wife’s age as no greater than 50. 

10 FOR A = 1 TO 25 

20 FOR B = 1 TO 25 

30 FOR C = 16 TO 50 

40 D = 100-(A + B + C) 

50 IF (A*A + B*B + C*C = D*D) THEN PRINT A,B,C,D 
60 NEXT 
70 NEXT 
80 NEXT 
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43 Friendly Numbers 

In this tricky problem, we must consider two values in turn and find 
the sum of the factors of each. Basically, it is similar to “Perfect Numbers” 
(puzzle 24), except that we have to check each number to find the total 
sum of its factors, and then repeat the procedure with the total so 
obtained. If the second total is equal to the original number, then we 
have discovered a “friendly” pair. In the program a single subroutine 
is used to extract the factors. 

10 N = 2 

20 L = INT(SQR(N) + 0.5) 

30 A = N 

40 T = 1 

50 GOSUB200 

60 L = INT(SQR(T) + 0.5) 

70 A = T 
80 T = 1 
90 GOSUB 200 

100 IF (T = N) AND (T < > A) THEN (No 220) 

AND (No 284) THEN 300 
110 N = N+l 
120 GOTO 20 
200 FOR M = 2 TO L 

210 IF (A/M = INT(A/M)) THEN T = T + M + A/M 
220 NEXT 
230 RETURN 
300 PRINT N,A 

Note the condition in Line 100 that T < > A. This prevents inclusion 
of “perfect” numbers (see puzzle 24). 
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44 The Hexes Tour England 

This puzzle concerns the divisibility of numbers without leaving a 
remainder. For example, the number of passengers leaving Eastleigh must 
be a multiple of three. Similarly, at the completion of the journey, the 
number of passengers aboard must be a multiple of five. 

There is a catch to solving the problem. If the number of passengers 
starting the journey is constantly incremented by three and (after run¬ 
ning through a routine that adds and subtracts passengers according to 
the information given) the end result is tested for divisibility by five, 
an erroneous answer of 621 can occur. This happens because we are 
told that half as many people got on at Middleton Hardy as got off 
at Puddlecombe. However, the number getting off at Puddlecombe is 
equal to one third of the number of passengers that started the journey. 
If this is an odd number (and it is every other time we increment by 
three), then we have “half a passenger” getting off and “half a passenger” 
remaining aboard. This does not show up in the total passengers com¬ 
pleting the journey, because, at the next stop when one third gets off, 
the odd “half a passenger” gets off with them! 

This error can be avoided either by listing the number of passengers 
at each stage (when the odd half will show up) or, as in the following 
program, keeping the numbers “even” with an increment of 6 in Line 80. 

10 A = 6 
20 B = 2*A/3 + 16 
30 C = 4*B/5 + 76 
40 D = 9*C/10 +A/6 
50 E = 2*D/3 + B/5 
60 F = E + 28 

70 IF (F/5 = INT(F/5)) THEN 150 
80 A = A + 6 
90 GOTO 20 
150 PRINT A,B,C,D,E,F 
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45 Lead Soldiers 


In this puzzle, which is found in many guises in mathematical puzzles, 
we are told that each drawer contains a square number of soldiers, and 
that the total number in 13 identical drawers is just one short of another 
perfect square. In the program the value N represents the number of 
soldiers along one side of the square formation in each drawer. 

10 N = 1 
20 D = N*N 
30 T = 13*D + 1 
40 S = EXP(LOG(T)/2) 

50 S = VAL(STR$(S)) 

60 IF (S = INT(S)) THEN 100 
70 N = N+l 
80 GOTO 20 

100 PRINT “# IN EACH DRAWER:” D 
110 PRINT “TOTAL # IN SET:” T - 1 
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46 Computer 

To solve this puzzle we are required to find a four-digit number that: 

1. Has all its digits different. 

2. Has a square with eight digits, all different. 

3. Has each digit appearing in its square. 

4. Will produce a common English word when letters are 
substituted for the digits, as determined by comparing its 
eight-digit square with the word “COMPUTER.” 

First, we must decide on the lower and upper limits of the four-digit 
number. The smallest eight-digit (all different) number is 10,234,567 and 
the largest is 98,765,432. From this we know that the smallest square 
root must be at least 3,199 and not more than 9,938. (As all four digits 
must be different, we can further reduce these limits to 3,201 and 9,876). 

The program listed uses a subroutine (Lines 300 to 350) to test both 
the four-digit number and its eight-digit square for duplication of digits. 
The length of the number being tested is defined by the value “L.” In 
order to avoid jumping out of the subroutine should a number be re¬ 
jected, a count (C) is inserted. This lengthens the time it takes to run 
the program as all digits are compared, but it prevents the program 
crashing through jumping out of the subroutine. The number and its 
square are then concatenated into a single string and the first four digits 
are compared with the last eight, this time to check that all four are 
duplicated (Lines 130 to 200). Finally the values are printed out, together 
with the letter equivalent (Lines 210 to 280). 

10 B$ = “COMPUTER” 

20 FOR A = 3201 TO 9876 
30 A$ = MID$(STR$(A),2) 

40 L = 4 

50 C = 0 

60 GOSUB 300 

70 IF (C < > 0) THEN 290 


107 



80 A$ = MID$(STR$(INT(A*A)),2) 

90 L = 8 
100 C = 0 
110 GOSUB 300 
120 IF (C < > 0) THEN 290 
130 X$ = MID$((STR$(A) + A$),2) 

140 C = 0 

150 FOR N = 1 TO 4 

160 FOR M = 5 TO 12 

170 IF (MID$(X$,N,1) = MID$(X$,M,1)) THEN C = C+l 
180 NEXT 
190 NEXT 

200 IF (C < > 4) THEN 290 
210 C$ = MID$(STR$(A),2) 

220 D$ = 

230 FOR M = 1 TO 4 
240 FOR N = 1 TO 8 
250 IF (MID$(A$,N,1) = MID$(C$,M,1)) 

THEN D$ = D$ + MID$(B$,N, 1) 

260 NEXT 
270 NEXT 
280 PRINT A$,C$,D$ 

290 NEXT 
295 END 

300 FOR N = 1 TO (L— 1) 

310 FOR M = (N+l) TO L 

320 IF (MID$(A$,N,1) = MID$(A$,M,1» THEN C = C+l 
330 NEXT 
340 NEXT 
350 RETURN 
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47 Chuck-A-Luck 


Questions concerning probabilities are usually full of difficulties and 
hidden snags—a fact that has caused the downfall of many a gambler 
who was sure he had a way to “beat the system.” 

In assessing the odds, the program takes each one of the 216 dice 
throws that are possible with three dice and works out the amount won 
in each case. The program assumes that the player always bets the same 
amount (one point) and always on the same number—in this case number 
6. Lines 70 through 100 add extra points for successful throws. 

10 WIN = 0 

20 BET = 0 

30 FOR A = 1 TO 6 

40 FOR B = 1 TO 6 

50 FOR C = 1 TO 6 

60 BET = BET+1 

70 IF (A = 6) OR (B = 6) OR (C = 6) THEN WIN = WIN+ 1 

80 IF (A = 6) THEN WIN = WIN+ 1 

90 IF (B = 6) THEN WIN = WIN+ 1 

100 IF (C = 6) THEN WIN = WIN+ 1 

110 NEXT 
120 NEXT 
130 NEXT 

140 PRINT “YOU HAVE BET” BET “POINTS” 

150 PRINT “AND HAVE WON BACK” WIN “OF THEM” 
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48 More Marbles 


As the number X divided by 10 leaves a remainder of 9, it must be 
of the form (10 * N) - 1. 

10 N = 1 

20 X = 10*N - 1 

30 FOR M = 2 TO 10 

40 Y = (X/M - INT(X/M))*M 

50 Y = VAL(STR$(Y)) 

60 IF (ABS(Y - (M - 1» > IE - 6) THEN 100 

70 NEXT 

80 PRINT X 

90 END 

100 N = N+l 

110 GOTO 20 
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49 Cannon-Balls 

As the problem concerns “square pyramids,” it is important to under¬ 
stand what the term means. A few toy building bricks will help to make 
things clear. If we take nine bricks and place them in a 3 X 3 forma¬ 
tion, we can place a further four bricks on top and finally a single brick 
on top of the lot. However large we make the pyramid, each successive 
layer will contain n 2 bricks, where n is the number of the layer. The 
total number of bricks in the structure is given by the series: 

l 2 + 2 2 + 3 2 + 4 2 + 5 2 + 6 2 . . . + n 2 

where n is the number of layers in the pyramid. 

To solve the puzzle we need to find a value, other than one, that is 
also a perfect square. 

10 N = 1 
20 T = 0 
30 T = T + N*N 
40 S = SQR(T) 

50 S = VAL(STR$(S)) 

60 IF (S = INT(S)) AND (N > 1) THEN 100 
70 N = N+l 
80 GOTO 30 

100 PRINT “# OF CANNON-BALLS:” T 
110 PRINT “# OF LAYERS IN PYRAMID:” N 
120 PRINT “# ALONG SIDE OF SQUARE:” S 
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50 Fanner Watkins 
and the Devil 


For convenience, we will consider just half the field as bisected by 
the diameter AC. 

CONSTRUCTION 

Draw the radius of the field (OB). Draw the perpendicular from O 
to bisect BC. 

Let the radius of the field be unity, then: 


OB = OC = 1 

CD = CB = length of rope (L) 

To satisfy the conditions of the puzzle, the length (L) must be ad¬ 
justed so that the area of the part bounded by the line CD and the two 
arcs BD and BC is equal to one quarter of the area of the circle. (That 
is 7t/4 square units.) 

This area is equal to the sum of the arc of the circle, center O and 
radii OB and OC, and the arc of the circle, center C and radii CD and 
CB, minus the area common to both—the triangle OBC. 
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In the computer program, an arbitrary length between 1 and 2 is 
assigned to L—say 1.5. The required area is computed and compared 
with 7r/4 (the value obtained when L is correct). The length L is then 
adjusted by a proportional part and the revised length L is used to repeat 
the exercise (and so on). When the two areas are equal, the program stops. 
In the following analysis, all angles are given in radians. 

OB = OC = 1 (radius of field) 

CD = CB = L (length of rope) 

BE = EC = L/2 (perpendicular of isosceles triangle bisects 
base) 

In right-angle triangle OBE: 

OB = 1 

BE = L/2 

.-. z OBE = cos-'(L/2) 

z OBE = z OCE (isosceles triangle) 

.’. z B6C = 7r - (2*cos'*(L/2)) radians 

In sector DCB: 

BC = CD = L 

z DCB = z OCE = cos‘ 1 (L/2) 

Area sector DCB = 7r L 2 *(cos _1 (L/2))/(27r) 

In sector BOC: 


OB = OB = 1 

z BOC = 7r - (2*cos'‘(L/2)) radians 

Area sector BOC = (2*cos‘‘(L/2)))/(27r) 

In triangle OBC: 

OB = OC = 1 
BC = L 

The area of a triangle is given by the formula: 

A = V(S * (S - a) * (S - b) * (S - c)) 

where a, b and c are the length of sides, and S is equal to half the 
perimeter. 

S = (a + b + c)/2 
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In the triangle OBC, a = 1; b = 1; c = L: 

S = (2 + L)/2 

Area triangle OBC = V(S * (S-1) • (S-1) * (S-L» 

From the preceding, it can be seen that the areas of each of the three 
basic parts contain the single variable L. 

10 L = 1.5 

20 REM AREA SECTOR DCB 
30 D = L*L*(tt/2 - ATN(L/SQR(4 - L*L)))/2 
40 REM AREA SECTOR BOC 
50 B = ATN(L/SQR(4 - L*L» 

60 REM AREA TRIANGLE OBC 
70 S = (2 + L)/2 

80 T = SQR(S*(S - 1)*(S - 1)*(S - L)) 

90 REM TOTAL AREA 
100 A = D + B-T 
110 IF (A = t/4) THEN 200 
120 REM REASSESS L 
130 L = (L/A)*(t/4) 

140 GOTO 20 

200 PRINT “THE LENGTH OF THE ROPE IS” L*100 “YARDS” 
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SOLUTIONS 




Solutions 


1. Hymn Numbers 

There are five sets possible: 


192 

384 

576 

219 

438 

657 

267 

534 

801 

273 

546 

819 

327 

654 

981 


2. Extra Homework 

The largest number that can be divided into the four numbers 
is 908, which leaves a remainder of 823 in each case. 

3. Crossnumber 1 

In this crossnumber A = 82 and B = 75. 

4. Phone Number 

(9 3 + 10 3 = 12 3 + l 3 ) so the Hex’s phone number is 1729. 

5. Maximum Capacity 

To obtain a tank which will hold as much as possible, the square 
pieces should measure 1.66666 ... inches along the side. 

6. The Gilberts and the Sullivans 

The Gilberts are aged 73 and 37. 

The Sullivan children are 2, 5 and 11 years old. 

7. Stamps 

Janet can make up the required value in seven different ways. 

8. Perfect Squares 

The four smallest numbers are listed in column N in the table 
below: 
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N 

N + 1 

V(N + 1) 

(N/2) + 1 

V ((N/2) + 1) 

48 

49 

7 

25 

5 

1680 

1681 

41 

841 

29 

57120 

57121 

239 

28561 

169 

1940448 

1940449 

1393 

970225 

985 


9. Dance Tickets 

There are a few possible sets of figures, but the one with the least 
difference between the center orchestra and mezzanine is: 


Center Orchestra 

196 

Mezzanine 

195 

Balcony 

109 


10. The Cube of the Aztecs 

There are 1,062,882 blocks altogether, formed from a cube 81 
units high, and a courtyard with 729 units along the edge. 

11. Sarah’s Number 

Sarah’s number is 0990, and Ken was wrong! There are seven 
palindromic numbers that agree with three of the four statements 
but if these are tabulated it can be seen that as the question states 
that it is necessary to know who made the incorrect statement to 
discover Sarah’s number, only if Ken’s statement is the incorrect 
one can we have a unique answer. 



Julie 

Ken 

Morris 

Naomi 

0990 

V 


V 

V 

6336 


V 

V 

V 

6996 

V 

V 

V 


8118 


V 

V 

V 

8998 

V 

V 

V 


9009 

V 

V 


V 

9999 

V 

V 


V 


If it were any of the other three statements that were wrong, there 
would be two possibilities in each case. 
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12. Encyclopedia 

The volumes were arranged 15384/7692. 

13. Jim and Joe 

If the initial price is first decreased, then the price will drop below 
the 50 cent mark on the 119th day. If it is increased first, it will 
take 138 days for this to happen. As there are 133 working days 
between March 1st and August, the price must have been initially 
increased. Therefore, Jim increased the price and Joe decreased it. 

14. Count Your Change! 

The check was for $26.53. 

15. A Collection of Primes 

775 
_33 

2325 

23250 

25575 

16. Lucky Seven 

There are only three “sets” of numbers that cannot be arranged 
to be divisible by seven: 1238,1389, and 2469. So, of the 126 draws 
possible only three will win. This number makes the odds 41 to 
1 against—not very favorable odds to win a dollar for a 10 cent bet. 

17. Tables 

The tables should have square tops of 47, 65 and 79 inches to 
the sides. 

18. The Professor’s Railway Ticket 

The only value that satisfies the stated conditions is 2592. 

19. Raise the Flag! 

The flag should be made so that the arms of the cross have a 
width of 27.589 inches. 

20. Diggett and Trowell 

There are 1,778,112 blocks altogether, formed from a cube 84 
blocks high, and a courtyard 1092 blocks along the side. 


119 



21. Jumbles 

Jamie found six sets of numbers: 


15 X 93 = 1395 
21 X 60 = 1260 
21 X 87 = 1827 


27 X 81 = 2187 
30 X 51 = 1530 
35 X 41 = 1435 


22. Keeping Up With the Joneses 

The distance apart at the centers of the two circles is 15.22426 feet. 

23. Piggy Banks 

There were originally 72 pigs in the crate, to be sold at $2.80 each. 
The loss of two raises the price to $2.88. 

24. Perfect Numbers 

The next highest number is 496 as it has factors: 

1 + 2 + 4 + 8 + 16 + 31 + 62 + 124 + 248 = 496 
(Other “perfect” numbers are 8128 and 33,550,336.) 

25. A Tale of Scheherezade 

The prince should starting counting at goblet “C.” 

26. Memorial Day Picnic 

Of the six sets of possibilities the only one containing a square 
numbers is: 

Adults 5 Senior citizens 25 Children 70. 


27. 


Professor Hex in Los Angeles 

Apart from the number given the other possibilities are: 


Professor Hex (3025): 
Professor Bumble (1233): 
Professor Browze (4913): 


2025 and 9801 

8833 

5832 
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28. Fudge 

The largest possible square in each case is: 


Beedle = 

944784 

= 972 2 

DeVere = 

190969 

= 437 2 

Farrer = 

824464 

= 908 2 

Heeley = 

900601 

= 949 2 

Lowell = 

438244 

= 662 2 

Nanson = 

151321 

= 389 2 

OToole = 

565504 

= 752 2 

Strutt 

902500 

= 950 2 

The largest of these 

is 944,784 so Beedle did it! 


29. Crossnumber 2 

A = 87 B = 52 C = 43 D = 75 

30. Round Trip 

The answer is 41 miles. The only possible triangle has sides of 
37, 30 and 13 miles. The catch was in the words “the morning’s 
total divided by half .” This, of course, means multiplied by two. 
In this case the distance from A to B could only be 13 miles and 
the afternoon’s journey was 26 miles, thus leaving 41 miles to go. 
From A to B could not be 30 or 37 miles, as twice this distance 
would have taken us beyond the finishing point. If you fell into 
the trap and halved the morning’s distance, you would have found 
that the only values which fit the conditions are 37 miles for A 
to B, thus giving an incorrect answer of 24.5 miles. 

31. Jamie and His Calculator 

The next number in this series is 41,616. This is equivalent to a 
triangle of 288 tiers or a square with 204 units to the side. 

32. Salaries 

Although Joe agreed to a smaller rise, he does in fact do far bet¬ 
ter out of the deal. After the five year period Jim will have received 
a total of $20,000 and Joe $24,000. 

33. The Spy’s the Limit 
The messages were: 
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THE SUM OF FOUR SIDES OF A TRIANGLE TENDS 
TO BE A BIT CONFUSING. 

CAKE IS QUICKLY EATEN...BUT PI GOES ON 
FOREVER. 

FRIDAY NOON AT TOLSTOY BRIDGE. LEO TO 
DELIVER THE FILM. USE PASSWORD ‘ANNA.’ 

IT’S A FACT...PICNICKERS ARE OFTEN THE 
FOREST’S PRIME EVIL. 


34. An Odd Game 

A throw of 2 and 4 gives a score of 0. A throw of 2 and 3 gives 
a score of 37. Throws of 1 and 3 and 3 and 1 both give identical 
enlarged chessboard patterns. (Other interesting patterns are 
generated by throws of 1 and 5, 2 and 1, 2 and 5, and double 4.) 


35. More Stamps 

Janet had bought four stamps at 12 cents, six at 14 cents and four 
at 17 cents. There are five ways in which the stamps bought could 
be made up to the value of $2.00. 


12 cent 14 cent 17 cent Total number 


1 

3 

4 

7 

8 


11 2 14 

2 8 13 

6 4 14 

1 6 14 

5 2 15 


Now, the boss stated that, even knowing the total, he was unable 
to determine the exact numbers bought, so Janet must have got 
14 stamps. Had she bought 13 or 15 stamps he would have known 
immeidately the values. It was only when he looked at the torn 
paper that he noticed that Janet wrote stamps, and so he knew 
that she had bought more than one of each denomination. 


36. Marbles 

Jamie originally had five boxes with 102 marbes in each, and the 
addition of 534 marbles and seven boxes gave him 12 boxes but 
with only 87 marbles in each. This gives him a total of 1044 
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marbles. (The next lowest solution: m = 119; b = 12 is discounted 
as mb is not less than 534.) 

37. Square Inches 

INCH = 9376 

38. Flight of the Bumblebee 

The bee flies a total distance of 254,040 feet—over 48 miles—an 
incredibly industrious insect! 

39. Another Discovery 

The diameters of the stone balls are 20, 17, 14 and 7 feet. 

40. Mrs. Hex Goes to Market 
Mrs. Hex starts out with $99.98. 

41. The Monkey and the Coconuts 

1. 3121 coconuts were originally collected. 

2. 15,621 coconuts were collected if there was one still left for 
the monkey after the final division. 

42. Two Families 

The ages are: 42, 40, 10 and 8, and 39, 34, 14 and 13 years. The 
other possible set of figures 38, 30, 20 and 12 would not be 
(biologically!) admissable. Note that there is no way of determining 
which set of ages belongs to Joe’s family — but the question didn’t 
ask for this. 

43. Friendly Numbers 

The next smallest pair of numbers is 1184 and 1210. Other friendly 
pairs include: 2620 and 2924; 5020 and 5564; 17,296 and 18,416. 

44. The Hexes Tour England 

1746 passengers left Eastleigh. 

45. Lead Soldiers 

The smallest integral answer would mean that there were 32,400 
soldiers to each drawer. The total in all thirteen drawers plus one 
would equal 421,201 which would form a square with 649 soldiers 
along each side. In view of the size of this number, it seems unlikely 
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that it could represent a truthful account of the boy’s collection, 
so he was probably lying. 


46. Computer 

16785409 = 4097 2 = TERM 


This is the full print out of the 19 acceptable values with their 
corresponding letters. 


Value of square 
representing 
“COMPUTER” 

Square root 

Letter 

equivalent 

10278436 

3206 

EMOR 

10673289 

3267 

UTMP 

13498276 

3674 

OREM 

13527684 

3678 

OTUE 

16785409 

4097 

TERM 

17430625 

4175 

MCOR 

24137569 

4913 

ORMP 

24671089 

4967 

ORMP 

24870169 

4987 

ORMP 

32970564 

5742 

TPRO 

36857041 

6071 

OTUR 

52041796 

7214 

TOUP 

56731024 

7532 

MCPE 

56987401 

7549 

UCTM 

57214096 

7564 

OCRU 

68973025 

8305 

OUTR 

71520849 

8457 

TEMC 

94187025 

9705 

CUTR 

96138025 

9805 

CUTR 


47. Chuck-a-Luck 

The program will show that for a bet of 216 points, you would 
win back only 199 of them, thus making a loss of 17 units overall. 
The hidden advantage to the operator is concealed in the payout 
when doubles and triples are thrown. For the odds to be fair, 
doubles and triples should pay out at a more favorable rate. 
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48. 


More Marbles 

Numerically there are an infinite number of answers but as we 
are told that he would make under $50.00 on the sale the lowest 
answer would be 2519. Thus he would make $25.10. (Don’t forget 
the nine marbles that he kept back!) 

49. Cannon-Balls 

Apart from one, the only number that is both “pyramidal” and 
square is 4900. So a pile of cannon-balls 24 layers high would 
contain 4900 balls, which could be rearranged in the form of a 
70 X 70 square. 

50. Farmer Watkins and the Devil 

For the cow to be able to graze exactly half the area of the field 
the rope would need to be 115.87285 yards long. 
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THE COMMODORE PUZZLE BOOK 

Are you a micro buff who loves tinkering with puzzles, games, and 
brainteasers?Then the COMMODORE PUZZLE BOOK isjustforyou! 

Chock full of imaginative brainteasers (FIFTY of them!) this book not 
only lists puzzles and their answers, but offers suggestions for pro¬ 
gramming solutions. You'll be encouraged to devise original pro¬ 
grams as well, and you'll have fun experimenting with color, sound, 
and high resolution graphics. 

Can you solve this puzzle with your COMMODORE 64 or VIC 20? 


?????????????111 

A photograph taken of an intrepid archeological 
duo (Dr. Diggett and Dr. Trowel!) shows them 
standing beside a Great Cube. This remarkable 
object, which is shown towering almost IGu feet 
high, consists of a sc ! ’ cube of s + ™e blocks. Each 
of the blocks is exactly one foot ak s e side, and 

laid around the base of the cube is a. .are court¬ 
yard, made with identical one toot bit .ks. It has 
been calculated that there are exactly twice the 
number of blocks in the courtyard as there are in 
the Great Cube itself. 


How many blocks altogether? 


Tease your brain, test your COMMODORE—and have a great time 
with the COMMODORE PUZZLE BOOK! 


$7.95 


ISBN 0-8176-3167-4 








